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1. INTRODUCTION

At the request of Environmental Science Associates (ESA) on behalf of the City of Oakland,
Ramboll US Corporation (Ramboll) conducted an analysis in support of the California
Environmental Quality Act (CEQA) Draft Environmental Impact Report (DEIR) of criteria air
pollutants (CAP) and precursors, greenhouse gases (GHG), and local air quality and health
impacts associated with the construction and operation of the proposed mixed-use Oakland
Waterfront Ballpark District Project in Oakland, California (referred to hereafter as “the
Project”). Additionally, a screening assessment for localized carbon monoxide (CO) impacts
from motor vehicle traffic was conducted as a part of this analysis.

This emissions and Health Risk Assessment (HRA) methodology describes the scope and
methodology for evaluation of air quality, GHG, and health impacts from construction
sources and operational sources, and cumulative off-site sources at on-site and nearby off-
site sensitive receptors. This analysis supports the DEIR’s determination of potential impacts
of the Project based on the 2017 Bay Area Air Quality Management District (BAAQMD) CEQA
Air Quality Guidelines thresholds as well as the City of Oakland’s CEQA Guidelines.!:2

1.1 Project Description
1.1.1 Existing Conditions

The Athletics (“A’s or Project sponsor”), a Major League Baseball (MLB) team, currently play
at the Oakland-Alameda County Coliseum (Coliseum), located in the Coliseum Area Specific
Plan area between East Oakland and the Oakland International Airport. The A’s team
headquarters is currently located at Jack London Square. The Coliseum also currently hosts
non-A’s events, including National Football League (NFL) football games and other special
events (e.g. Motocross and Monster Jam exhibitions). Upon the departure of the A’s from the
Coliseum, a permanent reduction in A’s-related emissions potential at the Coliseum is
anticipated. All current operations at the Coliseum are included in the “Existing Conditions”
presented in this analysis. A portion of these current operations will be replaced by the
Project; the operations associated with MLB games only will be referred to as “A’s Related
Existing Conditions”. For this analysis, the A’s 30-year average annual attendance of 22,671
people was used for the A’s Related Existing Condition calculations.

The Project location is the Charles P. Howard Terminal (Howard Terminal) and certain
adjacent properties - together referred to as the “Project site” — located in the southwestern
area of Oakland, California. Existing regional freeway access to the Project site exists via
Interstate 880 (I-880) and Interstate 980 (I-980). Depicted in Figure 1, the Project site is
approximately nine miles northwest of the Oakland International Airport, approximately six
miles northwest of the Oakland - Alameda County Coliseum, and approximately one mile
from three stations on the regional Bay Area Rapid Transit (BART) system.

The Project site is located within the Seaport Area of the Port of Oakland, which includes the
waterfront area generally bounded by the San Francisco-Oakland Bay Bridge to the
northwest, I-880 to the east and northeast, and Howard Terminal on its easternmost

! BAAQMD. 2017. California Environmental Quality Act Air Quality Guidelines, May. Available at:
http://www.baagmd.gov/~/media/files/planning-and-research/ceqa/ceqga_guidelines_may2017-pdf.pdf?la=en.
Accessed: March 2019.

2 City of Oakland. 2016. CEQA Thresholds of Significance, October.
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extension. Within the Port of Oakland, the Project site sits along the north shore of the Inner
Harbor of the Oakland-Alameda Estuary (Estuary). The Project site is located at 1 Market
Street and is approximately 55 acres at the foot of Market Street. Figure 1 shows that the
Project site is bound by the Estuary on the south; Jack London Square - an approximately
18-square-block, pedestrian-oriented mixed use and entertainment area to the east; the
parallel Union Pacific railroad (UPRR) tracks and Embarcadero West roadway on the north;
and the heavy metal recycling center, Schnitzer Steel, and Port lands on the west. The
Project site sits approximately one-half mile southwest of Downtown, across I-880. The
north shore of the City of Alameda is directly south of the Project site, across the Estuary.

The site was used by the Port of Oakland as a shipping container terminal until 2014 and is
currently used for truck parking, loaded and empty container storage and staging, and
longshore training facilities. According to the Port of Oakland’s revised memorandum on
Howard Terminal Truck Relocation Assumptions,? for the purposes of this analysis, it is
conservatively assumed that prior to commencing Project construction all Port uses would be
relocated to other off-Port locations elsewhere in the City or region.

1.1.1.1 Proposed Project

The Project is a mixed-use Waterfront Ballpark District development with the following
project elements:

¢ Demolish existing buildings on the Project site, except the existing Oakland Power Plant
(as discussed below in Section 1.1.4 as a Project Variant) and the existing container
cranes, which may be retained;

e Address any hazardous materials that may be present on the Project site;

e Construct:
- A new privately funded, open-air, approximately 35,000-person capacity MLB park;
- Up to 3,000 residential units of varying affordability and types

- Approximately up to 1.77 million square feet of adjacent mixed-use development,
including retail, commercial, and office uses;

- A performance venue with a capacity of up to 3,500 individuals;
- A 400-room hotel;

- New and expanded utility infrastructure;

- New signage and lighting; and

- New parks and open spaces.

e Construct/provide improved access from the surrounding neighborhood and regional
transportation networks; and

e Construct/provide new waterfront public access, enhanced water views, and on-site open
space.

3 Port of Oakland. 2019. Memorandum - Howard Terminal Truck Relocation Assumptions - Revised. June 25.

From Andrea Gardner (Port of Oakland) to Molly Maybrun (City of Oakland).
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Additionally, the Project has committed to complying with Assembly Bill (AB) 734 regarding
implementation of sustainability measures, developing a Leadership in Energy and
Environmental Design (LEED) Gold ballpark, and ensuring no net additional GHG emissions.

Project land uses are shown in Table 1.

1.1.1.2 Ballpark Activity Assumptions

As shown in Table 2, the Proposed Ballpark at Howard Terminal will have a capacity of
35,000 attendees. Attendance estimates for MLB games, NFL games, and other events were
provided by the Project sponsor; emissions associated with NFL games and other events are
not included in the A’s-Related Existing Conditions. For MLB games, an attendance of 35,000
attendees per game is used for the Project and an attendance of 22,671 attendees per game
is used for the Existing Conditions.*

For the proposed ballpark, it was assumed that the A’s game schedule would not shift
substantially from current Coliseum activity, which typically includes 41 weekday evening, 14
weekday day, and 27 weekend games (for a total of approximately 2,870,000 average
attendees annually). For other events, it was assumed that the ballpark would host an
average of approximately nine concerts per year with a maximum of 35,000 attendees each,
100 corporate or community events per year with a maximum of 2,000 attendees each, 16
plaza events per year with a maximum of 4,000 attendees each, and 35 other events per
year with a maximum of 7,500 attendees each (for a total of approximately 841,500 average
attendees annually).

1.1.2 Maritime Reservation Scenario

The Maritime Reservation Scenario involves an alternative site plan for the Project that will
be analyzed alongside the Project site plan described above. Under the Term Sheet between
the Project sponsor and the Port of Oakland, the Port would have the right to terminate the
Project sponsor development rights to a portion of the Project site located generally within
the southwestern corner of the site if the Port deemed that area necessary to accommodate
the expansion of the turning basin that is used to turn large vessels within Oakland’s Inner
Harbor.

Under the Term Sheet, the Port of Oakland could, at any point within the next 10 years,
choose to exercise its option and take back up to approximately 10 acres of the site from the
Project sponsor. As a result, the Project site plan would be modified, and the proposed
development would be denser, fitting the same development program (i.e., the ballpark and
mix of other uses proposed) onto the smaller site, as shown in Figure 10.

The Port of Oakland has not designed or permitted an expanded turning basin and the
impacts of the expansion, if it were proposed, are not considered in this Air Quality Technical
Report (AQTR). If the Port were to exercise its option and take back a portion of the Project
site from the Project sponsor, the Port would analyze the potential impacts of expanding the
turning basin at that time.

Changes to the Project site plan that would occur with the Maritime Reservation Scenario
would occur within the area of the Project site that would be developed after Phase 1. The

4 Number of events, attendance, and population data provided by the Project sponsor. The 30-year annual
average attendance per game was used for the Existing Conditions and A’s Related Existing Conditions.
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Maritime Reservation Scenario would distribute the Project’s development program
differently within the altered site configuration.

This AQTR will discuss the air quality, GHG, and health risk effects of the Maritime
Reservation Scenario that are different from those identified for the Project. Additional
details regarding the Maritime Reservation Scenario are discussed in Section 5.

Project Variants

The Project may include one or more variants, which are Project elements that may or may
not be proposed as part of the Project for particular reasons. The variants analyzed in this
report include:

e Development of a portion of an existing Oakland Power Plant (OPP), removal of adjacent
tank, and construction of a mixed-use building (“Peaker Power Plant”); and

e An aerial tram or gondola above Washington Street extending from downtown Oakland
near 12th Street BART to Jack London Square (“Aerial Gondola”).

This AQTR will discuss the air quality, GHG, and health risk effects of the Project variants that
are different from those identified for the Project.

Project Alternatives

In addition to the Project, this report also analyzes four alternatives to the Project, described
below:

¢ Alternative 1: No Project Alternative. The No Project Alternative assumes that the
Project is not constructed and that existing truck activity at Howard Terminal continues.

e Alternative 2: The Off-Site (Coliseum Area) Alternative. The Off-Site Alternative
assumes that Howard Terminal would remain in its current use and the Oakland A’s would
construct a new ballpark and mixed-use development at the site of the Oakland Coliseum
as envisioned in the City’s adopted Coliseum Area Specific Plan. This AQTR does not
provide any analyses for this alternative, as discussed further below.

e Alternative 3: Reduced Project Alternative. The Reduced Project Alternative assumes
that the ballpark, hotel, and performance venue are constructed, as well as reduced
square footage for the residential and commercial land uses.

e Alternative 4: Grade Separation Alternative. Under the Grade Separation Alternative,
the Project would be constructed at the Project site and would be revised to include
construction of a grade-separated crossing of the railroad tracks for vehicles accessing
the site. This alternative would also construct a pedestrian and bicycle overcrossing.
There are two potential locations for the grade-separated vehicular crossing, one at
Market Street and one at Brush Street, as well as two possible designs for each location -
an underpass or an overcrossing.

Emissions from Alternatives 1, 3, and 4, as well as a discussion of health risks, are included
in Section 8.

Project Phasing

For the purposes of this analysis, the Project is conservatively assumed to be developed in
two phases, though actual phasing may be in two or more phases or subphases. Phase 1
construction is set to begin in 2020 and has a target completion date of mid-2023. This
phase will include the ballpark, up to 540 residential units, up to 250,000 square feet of
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office, up to 30,000 square feet of retail, an approximately 400-room hotel, and associated
infrastructure, including parking garages. Phase 2 construction is estimated to begin in 2023
and be completed as early as 2027 and will include the remaining non-ballpark development
(otherwise referred to as the Full Buildout plan). Project Phasing and Project Construction
Schedule are shown in Table 3. The grading and building construction areas included in
Phase 1 and Full Buildout are shown in Figure 2A and Figure 2B.> Demolition and
geotechnical work are assumed for purposes of this analysis to be completed across the
entire site in 2020 and 2021. Once demolition and geotechnical work are complete, utilities
and building construction will commence in the phased approach. This is depicted in Figure
5.

As the phasing of Project and Project Variant implementation is subject to change based on
market conditions and other unanticipated factors, construction and operations could be
extended beyond the anticipated buildout schedule. However, for the purposes of the CEQA
analysis, it is assumed that the phasing schedule provided here represents an accelerated
phasing schedule for the Project for the purposes of conservatively assessing daily maximum
and annual average emissions impacts, and that construction would most likely not occur at
a more rapid pace than is analyzed. As described further below, emission factors are
anticipated to be lower in later years with improved on-road vehicle efficiency and cleaner
off-road construction equipment; therefore, overall emissions and health impacts would be
lower if the schedule was extended.

It is assumed that the residential buildings constructed in Phase 1 would be occupied
immediately following conclusion of Phase 1, such that new on-site residents would be
present during subsequent Phase 2 construction activities and are therefore considered in
the health risk analyses.

1.2 Objective and Methodology

The purpose of this air quality, GHG, and HRA technical analysis is to assess potential criteria
air pollutant emissions, GHG emissions, and health risks and hazards that would result from
the construction and operation of the Project consistent with guidelines and methodologies
from air quality agencies, specifically, the BAAQMD, the California Air Resources Board
(ARB), the California Office of Environmental Health Hazard Assessment (OEHHA), and the
US Environmental Protection Agency (USEPA).

1.2.1 Resources

Ramboll directly or indirectly relied on emissions estimation guidance from government
sponsored organizations, government-commissioned studies of energy use patterns, Project-
specific studies, and emissions estimation software as described below. In cases noted
below, third-party studies were also relied upon to support analyses and assumptions made
outside of the approach described above. Where Project-specific data estimates were
available, they were used preferentially instead of model defaults. The methodology used to
calculate this emissions inventory is described in detail in the following sections, including
citations to information used in this inventory.

5 The phasing plan shown is conservative, as explained below.
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1.2.1.1 CalEEMod®

Ramboll primarily utilized the methodology from the California Emissions Estimator Model
(CalEEMod®) version 2016.3.2% to assist in quantifying the criteria pollutant emissions in the
inventories presented in this report for the Project. CalEEMod® is a statewide program
designed to calculate both criteria and GHG emissions from development projects in
California. This model was developed under the auspices of the South Coast Air Quality
Management District (SCAQMD) and received input from other California air districts. Itis
currently supported by numerous lead agencies for use in quantifying the emissions
associated with development projects undergoing environmental review. CalEEMod® utilizes
widely accepted models for emission estimates combined with appropriate default data that
can be used if site-specific information is not available.

CalEEMod® provides a platform to calculate annual operational criteria pollutant emissions
from a land use development project. The model also provides default values for water and
energy use. Specifically, the model aids the user in estimating operational emissions
associated with a fully built out land use development. This includes emissions from on-road
mobile vehicle traffic associated with the land uses, emissions from landscaping equipment
and other off-road mobile sources, emissions from natural gas usage in the buildings,
emissions associated with electricity usage in the buildings and electricity usage associated
with water usage. This also includes emissions associated with solid waste disposal.

CalEEMod® uses sources such as the USEPA AP-42 emission factors,” ARB’s approved on-
road and off-road equipment emission models such as the EMission FACtor model (EMFAC)
and In-Use Off-Road Equipment model (OFFROAD2011), and studies commissioned by
California agencies such as the California Energy Commission and CalRecycle. OFFROAD2011
is an emission factor model used to calculate emission rates from off-road mobile sources
(e.g., construction equipment, agricultural equipment).8 The off-road diesel equipment
emission factors used by CalEEMod® are based on the ARB OFFROAD2011 program. EMFAC
is an emission factor model used to calculate emissions rates from on-road vehicles (e.g.
passenger vehicles).? The emission factors used by CalEEMod® for on-road vehicles are
based on the ARB EMFAC2014 program. ARB has released an updated EMFAC2017 version
that includes various updates, notably the incorporation of USEPA and ARB regulations and
standards (e.g., Advanced Clean Cars and the Truck and Bus Rule). To more accurately
assess the mobile GHG emission inventories, EMFAC2017 was incorporated into the analysis.

In addition, CalEEMod® contains default values and existing regulatory methodologies to use
in each specific local air district or county. Appropriate statewide default values can be
utilized if regional default values are not defined. Ramboll used default factors for Alameda
County for the emissions inventory, unless otherwise noted in the methodology descriptions
below.

6 CAPCOA. 2016. California Emissions Estimator Model®. Available at: http://www.CalEEMod.com/.
Accessed: March 2019.

7 The USEPA maintains a compilation of Air Pollutant Emission Factors and process information for several air
pollution source categories. The data is based on source test data, material balance studies, and engineering
estimates. Available at: http://epa.gov/ttnchiel/ap42/. Accessed: March 2019.

8 CARB. 2011. Off Road Mobile Source Emission factors. Available at: http://www.arb.ca.gov/msei/msei.htm.
Accessed: March 2019.

9 CARB. 2011. Release. Available at: http://www.arb.ca.gov/msei/modeling.htm. Accessed: March 2019.
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Document Organization

This methodology is divided into eight sections as follows:

Section 1.0 - Introduction: describes the purpose and scope of the air quality analysis,
the objectives and methodology used, and outlines the document organization.

Section 2.0 -Criteria Air Pollutant and Greenhouse Gas Emissions Estimates:
describes the methods and results for CAP and GHG emissions from the unmitigated and
mitigated Project, as well as presents potential additional mitigation measures that the
Project could implement and quantifies the emissions reductions potential of those
measures;

Section 3.0 - Health Risk Assessment: provides an overview of the methodology for
conducting the HRA and presents HRA results.

Section 4.0 - Localized Carbon Monoxide Impacts from Motor Vehicle Traffic:
discusses the methodology and results for the localized CO screening analysis.

Section 5.0 - Cumulative Analysis: summarizes the approach and results used in the HRA
cumulative analysis.

Section 6.0 - Maritime Reservation Scenario: summarized the approach and results of
the Maritime Reservation Scenario emissions inventory and HRA analysis.

Section 7.0 - Project Variants: provides the approach and results of the Project Variant
emissions inventory and HRA analysis.

Section 8.0 - Project Alternatives: provides a description of Project Alternatives, as well
as emissions and HRA where they differ from the Project.

Sections 2, 3, and 5 describe the methodology used to evaluate impacts for the Project and
Existing Conditions, in particular. They also generally describe the methodologies used to
evaluate the Maritime Reservation Scenario, Project Variants and Project Alternatives;
however, the analysis of each scenario, variant or alternative may require some modification
of the approach to account for differences in its construction or operation. As such, Sections
2, 3 and 5 describe methodologies used for the Project and any deviation from those
methods are noted in subsequent sections: Maritime Reserve Scenario (Section 6), Project
Variants (Section 7) and Project Alternatives (Section 8).
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2. CRITERIA AIR POLLUTANT AND GREENHOUSE GAS
EMISSIONS ESTIMATES

Emissions from the Project include one-time emissions from construction activities and
ongoing emissions from operation of the Project. Emissions calculation methodologies and
results are discussed below.

2.1 Existing Truck Activity at Howard Terminal

CAP and GHG emissions from existing truck activity at Howard Terminal were conservatively
not removed from the overall Project emissions, since these are accounted for on a regional
basis. The Project would replace truck parking, loaded and empty container storage and
staging, and longshore training facilities at the existing Howard Terminal site; however, as
these emissions may still occur within the general region, no reduction in emissions is
quantified for the A’s Related Existing CAP and GHG inventory. The reduction is only
considered for the health risk assessment of localized impacts, as discussed in Section 3.

2.2 Project Construction Emissions

Ramboll estimated the Project CAP and GHG emissions from construction activities.
Methodologies used to calculate CAP and GHG emissions are summarized below. TAC
emissions are calculated from CAP emissions; additional discussion of TAC calculation
methodologies is included in Section 3.1.1.

Construction emission calculation methodologies cover off-road equipment (primarily diesel-
fueled) and on-road vehicles. The calculation methodology for construction emissions
categories is presented in the sections below.

2.2.1 Construction Phasing

For the purposes of this analysis, the Project is conservatively assumed to be developed in
two phases, though actual phasing may be in two or more phases or subphases.

This analysis conservatively assumed that there will be as few as two phases, that the
complete build out would occur in as few as seven years and that the buildings constructed
in each phase of the construction program (i.e., Phase 1 or Phase 2) would be occupied and
fully operational as soon as construction of each phase is completed. This is conservative
because occupancy and operation of each phase would likely ramp up over time, rather than
immediately upon completion of construction. The analysis also assumed that operational
emissions from Phase 1 will overlap with Phase 2 construction emissions and is conservative
because it assumes only two phases, rather than several phases or subphases, which are
conservatively estimated to be completed in approximately seven years.

The first phase of the construction program would commence after all existing uses have
vacated. The preliminary construction schedule assumes that construction would start in
2020, that it would last approximately seven years or longer, and that it would take place on
average for six days per week for the ballpark and five days per week for other land uses,
with different equipment operating for different hours, as indicated in Table 3. Construction
equipment is expected to operate on average 8 hours per day, but these 8 hours can occur
anytime in the 12-hour window from 7 am- to 7 pm for most activities, and during a 24-hour
window for other activities. An estimate of the percentage of time each piece of equipment
will be used at night is also included in Table 4. Furthermore, construction is largely
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expected to occur on weekdays (and Saturdays for ballpark construction) with specific and
limited exceptions.

Initial construction activities affecting the full site area include demolition of the existing
Howard Terminal buildings and parking lots, followed by geotechnical work. Construction
activities related to Phase 1 land uses (the ballpark and initial mixed-use development)
include grading, construction of a cut off wall,10 site preparation, site utility upgrades,
building construction, architectural coating, and paving. Construction activities related to
Phase 2 land uses would include the same activities as Phase 1 for the remaining mixed-use
development.

The analysis described here does not rely on the default construction phasing schedule from
CalEEMod®, as a detailed schedule was provided by the Project sponsor. Error! Reference
source not found. Table 3, provided by the Project sponsor, summarizes the expected
construction phasing and construction daily schedule.

2.2.2 Off-Road Construction Equipment

Emissions calculations associated with off-road construction equipment are based on the
construction schedule, type and quantity of equipment, and hours of operation for each piece
of equipment based on Project-specific information provided by the Project sponsor for
demolition, geotechnical work, site preparation and grading, cut off wall construction, utility
upgrade installation, building construction, architectural coating, and paving activities. The
Project-specific construction equipment list is provided in Table 4.

Emissions from diesel off-road construction equipment are estimated using methodologies
consistent with CalEEMod® version 2016.3.2, as shown below:

E; = Z(EFC*HP*LF*Hr*C)
Where:
Ec: off-road equipment exhaust emissions in pounds (Ibs.)
EFc: emission factor (g/bhp-hr). Emission factors for diesel equipment are
default CalEEMod emission factors or Tier-specific emission factors!?
HP: equipment horsepower. Project-specific
LF: equipment load factor. CalEEMod® defaults
Hr: equipment operating hours. Project-specific

C: unit conversion factor

10 The project may include a cutoff wall that will be constructed in the ground, directly below the perimeter of the
ballpark. The cutoff will be constructed to reduce or eliminate the effects of groundwater on the baseball playing
field under both current and future groundwater levels. An additional benefit may be to reduce or eliminate
water proofing of portions of the stadium constructed below the groundwater level. The cutoff will be
approximately 3 feet in cross-sectional width and comprise a mixture of native soil, bentonite clay, cement and
water. The cutoff will extend approximately 60 to 70 feet below existing grade into the San Antonio Formation.
The wall will be constructed to create a complete circle.

11 CalEEMod® 2016.3.2 emission factors are based on ARB’s OFFROAD2011 database. CARB has released an online
database with off-road equipment emission factors called ORION2017, however, it does not include updated
emission factors for construction equipment in a usable format. Therefore, default OFFROAD2011 emission
factors are used when appropriate.
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Emissions associated with diesel-fueled off-road equipment include only running exhaust
emissions since starting emissions are assumed to be minimal for diesel-fueled off-road
equipment.

GHG emissions from electric off-road construction equipment are estimated using the
following equation and shown in Table 5:

E; = Z(EFC*kW*LF*Hr*C)
Where:

Ec: off-road equipment emissions in metric tons

EFc: emission factor (Ib/MWh). Emission factor based on the PG&E’s renewable
portfolio standard for 202012

kW: equipment power. Project-specific or CalEEMod® defaults

LF: equipment load factor. Project-specific or CalEEMod® defaults
Hr: equipment operating hours. Project-specific

C: unit conversion factor

Off-road equipment emissions are calculated both with and without mitigation. Unmitigated
off-road equipment emissions are estimated for diesel equipment using CalEEMod® default
fleet-average emission factors. Mitigated emissions are estimated assuming that all diesel-
fueled off-road equipment utilize Tier 4 Final engines or equivalent. Emissions from electric
equipment are the same with and without mitigation.

Emissions from water trucks were calculated using EMFAC2017 emission factors as they are
on-road trucks. GHG and CAP emissions from water trucks during Project construction are
provided in Table 6. Indirect electricity emissions from water use in the water trucks were
calculated using CalEEMod® methodology for electricity intensity and Pacific Gas and Electric
Company’s (PG&E’s) GHG emission factor. GHG emissions from water use during Project
construction are provided in Table 7.

As described further in Section 3.1, construction activities also result in the emissions of
diesel particulate matter (DPM), a recognized Toxic Air Contaminant (TAC) in California. DPM
emissions were assumed to be equivalent to PM with an aerodynamic diameter less than 10
microns (PMjo) emissions from diesel-powered sources.

2.2.3 On-Road Construction Trips

On-road construction vehicles, such as passenger vehicles for workers, and trucks for
vendors, demolition material, soil, and other material hauling, generate emissions. These
emissions are calculated based on the number of trips and vehicle miles traveled (VMT)
along with emissions factors from ARB’s Mobile Source Emission Inventory Model,
EMFAC2017. Trip counts were provided by the Project sponsor and CalEEMod® defaults are
used for trip lengths for worker and vendor trips. Hauling trip lengths represent the distance
to the facility if known. For Grading and Site Prep Remediation, 50% of export trips would go
to Livermore, a distance of 41 miles from the site, and 50% of export trips would go to

12 The intensity factor for total energy delivered is estimated by multiplying the percentage of energy delivered
from non-renewable energy by the CO2 emissions per total non-renewable energy metric from PG&E 2015
through 2017 data, as described in Table 21.
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Buttonwillow, which is outside of the San Francisco Bay Area Air Basin, so a distance of 50
miles to the edge of the boundary was used. For the Cutoff Wall, 6.7% of import trips would
be from Montana or Wyoming, which is outside of the San Francisco Bay Area Air Basin, so a
distance of 50 miles to the edge of the boundary was used for those trips. The CalEEMod®
default hauling trip length (20 miles) was assumed for all other subphases, as well as for any
remaining trips in the subphases mentioned. On-road vehicle trips and fleet mix assumptions
are shown in Table 8. Worker vehicles were assumed to be all gasoline vehicles while
vendor and hauling vehicles were assumed to be all diesel vehicles.

EMFAC2017 incorporates the Pavley Clean Car Standards and the Advanced Clean Cars
program. Emission factors were estimated for each fuel and vehicle type and include running
exhaust, idling exhaust, starting exhaust, and evaporative losses estimated for the years
2020-2027. Construction on-road emission factors are shown in Table 9.

Running exhaust, running loss, tire-wear, and brake-wear emission factors were estimated
with a gram/mile factor. These emissions are calculated as shown below:

Ey = Z(EFM * VMT)
Where:

VMT or Vehicle Miles Traveled: Trip Length*Trip Number
EFw: emission factor (g/mile) from EMFAC2017

Emissions from vehicle idling exhaust, starting exhaust, and evaporative emissions were
estimated with a gram/trip emission factor. Idling emission factors were only estimated for
heavy duty trucks as idling emissions occur during extended idling events for these trucks,
and EMFAC2017 takes account of idling emissions from light duty vehicles and other vehicle
types in running emissions estimates. These emissions are estimated as shown below:

E = Z(EF, * Trip Number)
Where:
EFr = emissions factor (g/trip) from EMFAC2017.
Trip Number = trips provided by Project sponsor

Road dust emissions are calculated using ARB methodology. The on-road entrained dust
emission factor derivation is shown in Table 10.

Emissions for each year of construction are estimated based on the overall construction
duration for each activity in a year.

2.2.4 Architectural Coating and Paving Off-Gas Emissions

Emissions from architectural coating and paving off-gas emissions were estimated using
methodologies consistent with CalEEMod®.

Architectural coating emissions were based on the square footage of different land uses, as
indicated by the Project sponsor, as well as CalEEMod® defaults regarding the amount of
coated areas for the non-ballpark development land uses. Because CalEEMod® does not have
specific default values for a ballpark stadium, the Project sponsor provided estimates for the
amount of area of the ballpark that would require coatings; this estimate is shown in the
calculations. The exterior area that requires coating is relatively low since the Project
sponsor is planning to purchase pre-coated structural components for the ballpark.
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In addition to the paving of the interim parking lot proposed to be developed during Phase 1
construction, Ramboll also included paving emissions from the proposed new surface streets
surrounding the Project buildings (12.5 acres, as reported in the Project Description). The
parking lot and the estimated square footage of roadways were summed together to
determine the overall paved surface area assumed for the Project. This was used to calculate
asphalt off-gassing emissions from the Project using default CalEEMod® methods and
factors.

Unmitigated emissions from architectural coating during Project construction assume
compliance with BAAQMD paint Volatile Organic Compounds (VOC) regulations, as shown in
Table 11. Based on information from the Project sponsor, mitigated emissions assume that
Project indoor painting during construction will utilize super-compliant coatings, which are
paints that have been reformulated to exceed the SCAQMD’s Rule 1113 (Architectural
Coatings) requirements,!3:14 as shown in Table 12.

All parking land uses for the Full Project Buildout would be enclosed parking structures
without any asphalt surface and hence would not have emissions from paving off-gassing.
However, Phase 1 construction does include an interim surface parking area that will have
off-gassing emissions. Paving off-gas emissions are reported for the Project in Table 13.

2.2.5 Construction CAP and GHG Emissions Summary

Unmitigated construction CAP emissions from the Project are summarized in Table 14,
mitigated construction CAP emissions from the Project are summarized in Table 15, and
GHG emissions from the Project are summarized in Table 16. CAP emissions are reported in
units of annual average daily emissions for each year of construction. Greenhouse gas
emissions are reported in total metric tons for each year of construction.

2.3 A’s Related Existing Operational Emissions

As discussed above, Ramboll evaluated the A’s Related Existing Conditions in order to
determine the net new (Project minus A’s Related Existing Conditions) CAP and GHG
operational emissions.

Land uses included in A’s Related Existing operational emissions calculations include the
current Coliseum ballpark, the A’s headquarters/offices, and ballpark parking, as shown in
Table 1. A summary of activity and population data for all existing conditions is shown in
Table 2.

A’s Related Existing operational emissions are quantified using methodologies consistent with
ARB's current approved model, CalEEMod® version 2016.3.2. Emissions categories include
architectural coating, consumer products, energy use (indirect emissions from electricity and
direct emissions from natural gas), exhaust, evaporative emissions, and fugitive dust from
on-road vehicles (mobile emissions), water and wastewater, solid waste disposal, and
landscaping equipment.

13 SCAQMD. Rule 1113. Available at: http://www.agmd.gov/home/rules-compliance/compliance/vocs/architectural-
coatings/tos. Accessed: March 2019

14 SCAQMD. Super Compliant Architectural Coatings.” Available online at:
http://www.agmd.gov/home/programs/business/business-detail?title=super-compliant-coatings&parent=other-
low-voc-products Accessed September 20, 2019.
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Emissions were calculated for year 2018 using CalEEMod® default methodologies, with
adjustments for site-specific data provided by the Project sponsor, as described in the
subsections below.

2.3.1 Architectural Coating

Operational architectural coatings include the reapplication of paint and coatings on interior
and exterior surfaces, which result in emissions of reactive organic gases (ROGs). The office
and parking floor areas were provided by the Project sponsor, and CalEEMod® defaults were
used for the office and parking building surface area that would be coated, as well as the
application rate and indoor and outdoor ROG emission factors. There are no CalEEMod®
defaults for ballpark stadiums. Therefore, to approximate the coated building area square
footage for the existing ballpark, Ramboll scaled the existing ballpark’s total square footage
by the same indoor and outdoor coated building areas ratio assumption for the new ballpark
stadium provided by the Project sponsor. This data was used to calculate Architectural
Coating ROG emissions for the A’s Related Existing Condition, which were then scaled for the
portion of the year that the MLB season runs (March through September, or 7 out of 12
months), since only MLB activities are considered in the A’s Related Existing Condition. While
there is A’s activity at the Coliseum Ballpark in October through February, such as office
uses, they are not included in the A’s Related Existing Condition to be conservative. These
emissions are shown in Table 17.

2.3.2 Consumer Products

Consumer product emissions come from various non-industrial solvents, including cleaning
supplies, kitchen aerosols, cosmetics and toiletries, which emit ROGs during their use. As
shown in Table 19, the consumer products ROG emission factor for A’'s Headquarters office
was derived using methodology consistent with CalEEMod® but with updated statewide
parameters. The CalEEMod® default emissions factor assumes 2008 statewide ROG inventory
and building square footage. An updated ROG inventory for 2017 was taken from the ARB
and 2017 population estimates based on the State of California's Department of Finance
demographic projections were used to estimate a statewide ROG emission factor for 2017.
The emission factor for the parking area is the default value from the CalEEMod® User's
Guide.

As no CalEEMod® default is available specifically for a ballpark stadium, the
office/retail/residential emission factor was used for the ballpark as well. Since the A’s
Related Existing Condition only takes into account MLB-related activities at the Coliseum
Ballpark, consumer product emissions are estimated based on the Coliseum square footage
and then scaled for the portion of the year that the MLB season runs (March through
September, or 7 out of 12 months), which is conservative, as discussed above.

2.3.3 Energy Use

CAP and GHG emissions are generated from buildings as a result of activities for which
electricity and natural gas are typically used as energy sources. Combustion of any type of
fuel, including natural gas, emits CAP and GHGs directly into the atmosphere; these
emissions are considered direct emissions associated with a building. CAP and GHGs are also
emitted during the generation of electricity from fossil fuels; these emissions are considered
to be indirect emissions.

Electricity and natural gas use rates per attendee for the Coliseum Ballpark were calculated
based on historical energy use rates and actual attendance data for 2017 for MLB games
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(3.2 kilowatt-hour [kWh]/attendee/year and 1.3 kilo-British thermal unit
[kBtu]/attendee/year). PG&E invoices for the MLB season (March through September) are
provided in Appendix A. A's Headquarters’ energy use rate is based on CalEEMod® version
2016.3.2 defaults. Estimated energy use is shown in Table 20.

To estimate indirect GHG emissions from electricity use, the A’s Related Existing electricity
usage is multiplied by the emission intensity factors for PG&E-delivered electricity shown in
Table 21. The PG&E intensity factor for the A’s Related Existing scenario in 2018 assumes
that California achieves the State's Senate Bill (SB) 100 requirement to acquire 33% of
energy from renewable sources by 2020.1> Ramboll recalculated emission factors and
renewables percentages for 2015 through 2017 from PG&E’s Corporate Responsibility
Reports to project future electricity intensity based on the State achieving the 2020 target,
and linearly interpolates to estimate the 2018 electricity intensity factor. The estimate
assumes that Renewable Portfolio Standard (RPS)-eligible renewable energy sources do not
result in any Carbon Dioxide (COz) emissions. The default electricity intensity for methane
(CH4) and nitrous oxide (N2O) were obtained from eGRID2018 (using CAMEX subregion) and
were conservatively not adjusted for future inventory years. To estimate direct CAP and GHG
emissions from natural gas combustion, the A’s Related Existing natural gas usage is
multiplied by CalEEMod® default emission factors.

A’s Related Existing energy use emissions are calculated in Table 22. CAP emissions are
calculated from on-site natural gas use only and not from electricity use, while GHG
emissions include emissions from both natural gas use and electricity use.

2.3.4 On-road Mobile Sources

Vehicles on the roadway emit CAPs, TACs, and GHGs in their exhaust, through evaporation,
and through the generation of fugitive dust. Mobile source emissions for the existing
conditions include event-day trips related to MLB games at the Coliseum, commute trips by
arena employees to the Coliseum and A’s sports team management to the team
headquarters in Jack London Square, and delivery trips associated with MLB games.

To estimate A’s Related Existing on-road vehicle emissions, Ramboll used A’s Related
Existing trip rates and VMT estimated by Fehr & Peers as shown in Table 23.16

CalEEMod® methodology estimates mobile CAP and GHG emissions from running, idling, and
starting exhaust, evaporative emissions (running loss, resting loss, hot soak, and diurnal),
brakewear, and tirewear for the projected vehicle fleet in a given calendar year and county.
Emission factors were obtained from ARB’s EMFAC2017 for Alameda County.!” Four fleet
mixes (Passenger-Only, Trucks-Only, Buses-Only, and All) were developed for each of the
Existing Conditions, Phase 1, and Full Project Buildout operational years. The Passenger-Only
fleet mix for each operational year was derived using the Alameda County fleet mix in
EMFAC2017 for LDA, LDT1, LDT2, MCY, and MDV vehicle classes in that year. The Trucks-
Only fleet mix for each operational year was derived using the Alameda County fleet mix
from EMFAC2017 for HHDT, LHDT1, LHDT2, and MHDT. The Buses-Only fleet mix for each

15 De Leon. SB 100. 2018. California Renewables Portfolio Standard Program: emissions of greenhouse gases.
Available at: https://leginfo.legislature.ca.gov/faces/billNavClient.xhtmI?bill_id=201720180SB100.

16 Fehr & Peers. 2020. Memorandum, Subject: Howard Terminal - Air, Noise, and Greenhouse Gas Forecast Inputs.
January 27. See Appendix B.

17 CalEEMod® incorporates on-road vehicle emission factors from the prior release of this model, EMFAC2014.
Ramboll incorporated updated EMFAC2017 emission factors as they are the best available data.
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operational year was derived using the Alameda County fleet mix from EMFAC2017 for OBUS
and UBUS. The All fleet mix for each operational year describes the EMFAC2017 fleet mix for
Alameda County in that year across all vehicle types. Fleet mix assumptions are shown in
Table 24.

These four specific fleet mixes were used for different trip types. The Passenger-Only vehicle
fleet mix was used for event attendee trips and commute trips; the Trucks-Only and Buses-
Only fleet mix were used for separate delivery trips, based on information from the Project
sponsor. Existing Conditions trips include the Passenger-Only, Trucks-Only, and Buses-Only
fleet mixes, but do not include All vehicles fleet mix based on the existing land uses.

Separate emission factors for each fleet mix were estimated for each operational year.
Emission factors estimated using EMFAC2017 for Alameda County are shown in Table 25.18
Ramboll used the trip generation, fleet mix, and emission factor information to calculate on-
road mobile emissions shown in Table 26.

Additionally, fugitive dust, calculated as PMio and fine particulate matter less than 2.5
micrometers in aerodynamic diameter (PMz;s), is generated from vehicles driving on
roadways. An Alameda County-specific road surface silt loading factor is calculated in Table
27 and on-road fugitive dust calculations utilizing ARB methods are shown in Table 28.

TAC emissions from A’s Related Existing Coliseum Ballpark mobile activity occur outside the
zone of influence for the Project HRA and were not quantified or included in the HRA.

2.3.5 Water and Wastewater

Indirect GHG emissions result from the production of electricity used to convey, treat, and

distribute the Project’s water and wastewater. The amount of electricity required to convey,
treat, and distribute water depends on the volume of water, as well as the source(s) of the
water. Additionally, direct CH4 and N,O emissions result from the treatment of wastewater.

For the Coliseum Ballpark, a per-attendee water use rate was estimated based on East Bay
Municipal Utility District (EBMUD) water supply billing data for the 2017 MLB season and
2017 MLB attendance (see Appendix A). The per-attendee water use rate was used to
estimate total water usage associated with MLB games at the Coliseum in units of gallons per
year. For the A’s headquarters at Jack London Square, water use is calculated using the
CalEEMod® default water consumption profile for a General Office Building.

Emissions from water and wastewater were calculated using methods from CalEEMod®
2016.3.2. Emission factors are based on CalEEMod® defaults for Alameda County. The
electricity intensity factor is the same as used for electricity emissions, as described in
Section 2.3.3.

Details regarding water usage and electricity intensity from water usage are included in
Table 29, and wastewater details are shown in Table 30. Emissions associated with water
and wastewater are presented in Table 31.

18 Vehicle travel associated with the Project sponsor’s activity at the Coliseum are likely to include trips outside of
the County to and from the ballpark. This analysis represents conservative mobile emissions as Alameda
County-specific emission factors derived from EMFAC2017 are more conservative overall than San Francisco Bay
Area Air Basin regional emission factors.
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2.3.6 Solid Waste Disposal

Solid waste treatment releases CH4 emissions from the decomposition of waste and the CO;
emissions associated with the combustion of CHs, if applicable. Emissions from solid waste
treatment are estimated using CalEEMod® default emission factors for Alameda County.

A per-attendee solid waste disposal rate for Coliseum Ballpark was estimated based on 2017
Coliseum waste disposal data provided by the Project sponsor (see Appendix A). The solid
waste disposal rate was divided by the attendees for all events at the Coliseum to derive
waste disposal in tons per year per attendee. For the A’s headquarters at Jack London
Square, solid waste disposal is calculated using the CalEEMod® default profile for a General
Office Building.

GHG emissions associated with non-landfill diverted waste streams, such as composting, are
not considered, because it is generally assumed that these diversions do not result in any
appreciable amounts of GHG emissions when operated effectively and standardized
emissions quantification methods and data are generally not available.!® These waste
diversion alternatives may result in differences in life-cycle emissions of GHGs, but it is not
appropriate to combine life-cycle emissions for only one category of emissions.20
Additionally, biogenic CO; emissions were not included when CARB analyzed the GHG
emissions inventory under AB32. Therefore, they are not included in the emissions
inventory.

Solid waste generation assumptions are shown in Table 32, and emissions from this
generation are shown in Table 33.

2.3.7 Landscaping Equipment

Emissions from landscaping equipment were calculated using CalEEMod® 2016.3.2 and based
on information regarding building square footage and acreage, as well as CalEEMod®
defaults. These emissions are shown in Table 34 and CalEEMod® output files are shown in
Appendix C.

2.3.8 Emergency Generators

Existing emergency generators located at the Coliseum are included in the Existing
Conditions but were not included in emissions calculations for the A’s Related Existing
Conditions since it is not possible to separate out emissions from the A’s activity at the
Coliseum and other Coliseum activities. Further, it is assumed that the existing Coliseum
generators may continue to operate even if the A’s vacate the Coliseum. Therefore,
emissions for this generator were not estimated or included in the A’s Related Existing
Conditions analysis, which is a conservative assumption since they would increase the A's
Related Existing Conditions emissions and therefore decrease net Project emissions if
included.

19 ARB. 2010. Local Government Operations Protocol. Chapter 9.4. Available online:
https://www.arb.ca.gov/cc/protocols/localgov/pubs/lgo_protocol_v1_1_2010-05-03.pdf

20 This inventory represents scope 1 and 2 emission categories. A life-cycle analysis of waste diversion would be a
scope 3 inventory. CARB’s Local Government Operations Protocol Version 1.1, Section 4.7 (May 2010) clearly
states that scope 3 emissions should not be combined with scope 1 and 2 emissions.
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Generator emission factors are shown in Table 35. For the Existing Conditions, it was
assumed that the generators are tested for 50 hours per year as shown in Table 36,
consistent with the maximum allowed testing time from the Airborne Toxics Control Measure
(ATCM) for Stationary Compression Ignition Engines (17 CCR 93115).21

2.3.9 Transportation Refrigeration Units (TRUs)

Transportation Refrigeration Units (TRUs) are cooling units installed on trucks carrying
perishable goods, such as food. TRU emissions were calculated for this analysis to account
for perishable goods delivery for the existing Coliseum. It was assumed that all TRUs are
diesel-powered. Emissions during travel time and during unloading were calculated using
TRU trips per event, number of events, engine size and load factors from CARB’s 2011 off-
road inventory?2, average speed and miles traveled for trucks, and unloading time.
Additional calculation details are shown in Table 40.

2.4 Project Operational Emissions

As discussed above, Ramboll evaluated the Project and net new (Project minus A’s Related
Existing Conditions) CAP and GHG emissions from operations.

Operational emissions are quantified using methodologies consistent with ARB’s current
approved model, CalEEMod® version 2016.3.2. Emissions categories are the same as those
for the A’s Related Existing operational emissions, with the addition of stationary sources
within the Project site (generators) and idling emissions associated with delayed trucks
traveling to the Port of Oakland due Project-related traffic. Additionally, emissions reductions
from electric vehicle charging consistent with City of Oakland requirements are also included.

Operational emissions were calculated for Phase 1 Buildout (Year 2023) and Full Project
Buildout (Year 2027) using CalEEMod® methodologies, with adjustments for site-specific data
provided by the Project sponsor, as described in the subsections below.

Operational emissions that are concurrent with construction activities will be presented by
year in order to determine the combined and overlapping construction and operational
emissions for each year of construction, as discussed further in Section 5.

2.4.1 Architectural Coating

Unmitigated and mitigated architectural coating emissions were estimated for Phase 1
Buildout of the Project as well as Full Project Buildout. The building surface areas for the
non-ballpark land uses assume CalEEMod® defaults conversions from floor areas (provided
by the Project sponsor). There are no CalEEMod® defaults for ballpark stadiums. Therefore,
to approximate the coated building area square footage for the ballpark, the Project sponsor
estimated that approximately 630,000 square feet of interior area would be painted, and
300,000 square feet of exterior area would be painted in total; where the CalEEMod®
assumption that 10% of surfaces are coated each year was used to calculate annual
emissions.

Unmitigated architectural coating emissions assume indoor and outdoor ROG emission
factors that meet BAAQMD paint VOC regulations (Regulation 8-3); unmitigated architectural

2t California Air Resources Board. Airborne Toxic Control Measures (ATCM), 17 CCR § 93115. Available online at:
https://www.arb.ca.gov/diesel/documents/FinalReg2011.pdf

22 ARB 2011 off-road inventory, available for download at https://ww3.arb.ca.gov/msei/ordiesel.htm.
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coating emissions for the Project operations are shown in Table 17. Mitigated architectural
coating emissions assume super-compliant architectural coatings with a VOC content below
10 grams/liter for all interior coated surfaces other than residential, since the Project sponsor
could specify these through direct operational control. However, they were not assumed for
residential uses as the Project sponsor may not be able to enforce the types of coatings used
in residential tenant spaces. Exterior surfaces are assumed to use coatings compliant with
BAAQMD's paint VOC regulations, which specify 150 grams/liter for architectural coatings
other than flat paint. Exterior areas were not assumed to be coated with super-compliant
coatings based on concerns of maintenance, and use in marine environments.23 Mitigated
architectural coating emissions for the Project operations are shown in Table 18.

2.4.2 Consumer Products

Consumer product emissions from the Project Phase 1 Buildout and Project Full Buildout are
shown in Table 19. The consumer products ROG emission factor for the non-ballpark
development was derived using methodology consistent with CalEEMod® but with updated
statewide parameters. The CalEEMod® default emissions factor assumes the 2008 statewide
ROG inventory and building square footage. An updated ROG inventory for 2017 was taken
from the ARB and 2017 population estimates based on the State of California's Department
of Finance demographic projections were used to estimate a statewide ROG emission factor
for 2017.2* The emission factor for the parking area is the default value from the CalEEMod®
User's Guide. As no CalEEMod® default is available specifically for a ballpark stadium, the
office/retail/residential emission factor was used for the ballpark as well. Project-specific data
is not available for this source.

2.4.3 Hearths

According to the Project sponsor, none of the residences will included fireplaces or hearths;
therefore, emissions from these were not included in this analysis.

2.4.4 Energy Use

As described in Section 2.3.3, energy emissions include indirect emissions from electricity
used by buildings and direct emissions from natural gas combustion.

Annual electricity use for the new ballpark stadium was based on Project-specific estimates
provided by the Project sponsor. As Project-specific estimates for ballpark natural gas use
were not available, the per-attendee natural gas usage rate (based on 2017 data) for the
Project ballpark was assumed to be the same as the Coliseum ballpark usage rate. This per-
attendee usage rate was scaled based on full capacity annual attendance assumed for the

23 Based on discussions with Project sponsor and construction team.

24 The consumer products ROG emission factor for office, retail, and residential land uses was derived using
methodology consistent with CalEEMod® but with updated statewide parameters. The CalEEMod® default
emissions factor assumes 2008 statewide VOC (ROG) inventory and statewide building square footage. An
updated VOC inventory for 2017 was taken from ARB and 2017 population estimates based on the State of
California's Department of Finance demographic projections were used to estimate a statewide VOC emission
factor for 2017. The emission factors for the parking land uses were taken as default values from the
CalEEMod® User's Guide. As a conservative measure, and since no CalEEMod® defaults are available specifically
for a ballpark stadium, the office/retail/residential emission factor was used for the ballpark as well. VOC
inventory for 2017 available at: https://ww3.arb.ca.gov/regact/2013/cp2013/cpl3isor.pdf. Population estimates

for 2017 available at: http://www.dof.ca.gov/Forecasting/Demographics/Projections/.
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Project (35,000 attendees per game or 2,870,000 attendees per year) to estimate annual
natural gas usage for the Project ballpark. This is conservative as the new ballpark stadium
is likely more efficient for natural gas use than the existing Coliseum Ballpark. Electricity
emissions for the Project’s retail, hotel, office, restaurant, performance venue, residential,
and parking uses are calculated using CalEEMod® default energy consumption profiles, which
account for 2016 Title 24 Building Energy Efficiency Standards. Energy use rates were
updated to account for further improvements from 2019 Title 24. For the Phase 1 and Full
Project scenarios, Title 24 electricity and lighting electricity use rates were reduced by 10.7%
and Title 24 natural gas use rates were reduced by 1.0%, per the California Energy
Commission’s 2019 Title 24 Impact Analysis.?>26 As the Project phasing schedule anticipates
build out between 2023 and 2027, further reductions can be anticipated from future Title 24
code cycles. Thus, this analysis represents a conservative estimate of energy-related
emissions. Additionally, the Project will likely include additional energy conservation
measures as part of its effort to obtain LEED status; however, details are not known at this
time and are conservatively excluded from the emissions estimates. Estimated Project
energy use and details on the Title 24 adjustments are presented in Table 20.

To estimate indirect GHG emissions from electricity use, Project electricity usage is multiplied
by the emission intensity factors for PG&E-delivered electricity. The PG&E intensity factor for
the Project scenario assumes that California achieves the State's SB100 requirement to
acquire 33% of energy from renewable sources by 2020 (used for Phase 1 buildout in 2023)
and 52% by 2027, which supersedes the RPS assumptions in the CARB 2017 Climate Change
Scoping Plan.?’” Energy emission factors are presented in Table 21.

Project energy use emissions are calculated in Table 22. CAP emissions are calculated from
natural gas use only and not from electricity use, while GHG emissions include emissions
from both natural gas use and electricity use.

2.4.5 On-road Mobile Sources

Vehicles on the roadway emit CAPs, TACs, and GHGs in their exhaust, through evaporation,
and through the generation of fugitive dust.

Mobile source emissions for the Project include event-day trips related to MLB games and

other events at the Howard Terminal ballpark; commute trips by ballpark and sports team
management employees; residential, commuter, and visitor trips associated with the non-
ballpark development land uses; delivery trips associated with events at the ballpark and

performance venue; and bus trips to the performance venue.

Ramboll used Project trip rates and VMT estimated by Fehr & Peers, as shown in Table 23.28
Trip rates incorporate vehicle trip reduction (VTR) measures from Transportation Demand
Management and Transportation Management Plan measures. Fehr & Peers also provided

25 California Energy Commission. 2019. Impact Analysis for 2019 Energy Efficiency Standards. Available online at:
https://www.energy.ca.gov/title24/2019standards/post_adoption/documents/2019_Impact_Analysis_Final_Repo

rt_2018-06-29.pdf.
26 The California Energy Commission (CEC) is California’s primary energy policy and planning agency.

27 CARB. 2017. 2017 Scoping Plan, Appendix D: PATHWAYS, pg. 12 (November). Available at:
https://www.arb.ca.gov/cc/scopingplan/2030sp_appd_pathways_final.pdf

28 Fehr & Peers. op. cit.
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VMT without VTR measures; emissions and health risks using the unreduced VMT were also
calculated and are included in Appendix D.

CalEEMod® methodology estimates mobile CAP and GHG emissions from running, idling, and
starting exhaust, evaporative emissions (running loss, resting loss, hot soak, and diurnal),
brakewear, and tirewear for the projected vehicle fleet in a given calendar year and county.
Emission factors were obtained from ARB’s EMFAC2017 for Alameda County.2® The Alameda
County fleet mix was adjusted to reflect the appropriate fleet mix for the trip type (see
details of this calculation described in Section 2.3.4). A passenger vehicle fleet mix was
used for employee commute trips, attendee trips to the ballpark for MLB games and other
events, and attendee trips to the performance venue. A truck fleet mix was used for delivery
trips and a bus fleet mix was used for bus trips to the performance venue. For all non-
ballpark land uses besides the performance venue, the default Alameda County fleet mix was
used to estimate fleet-average emission factors. Fleet mix assumptions are shown in Table
24 and emission factors estimated using EMFAC2017 for Alameda County are shown in
Table 25.3°

Ramboll used the trip generation, fleet mix, and emission factor information to calculate on-
road mobile exhaust emissions shown in Table 26.

The on-road fugitive dust calculations for the Project use ARB methods and are shown in
Table 27 and Table 28.

Additionally, the Transportation Management Plan (TMP) includes various strategies to
reduce ballpark trips by 20 percent. One of those strategies provides that a transit hub be
situated along 2nd Street to be used for shuttle bus stops from each of the three nearby Bart
stations. Shuttle buses are assumed to operate for six hours a day on gamedays and for
ballpark concert events only. Such service is an optional element of the TMP. For this reason,
it is not known whether this service will be provided. Because such service is possible,
shuttle bus air pollutant emissions have been estimated, as shown in Appendix E. These
emissions would be in addition to those discussed in this Section.

2.4.6 Water and Wastewater

As described in Section 2.3.5, water emissions include indirect emissions from electricity
used to convey, treat, and distribute water and wastewater and direct CH4 and N,O
emissions from wastewater treatment.

Indoor water use for all land uses was based on Project-specific estimates,3! while outdoor
water use was based on CalEEMod® defaults for Alameda County. The outdoor estimates do
not account for water conservation systems that may be included as part of the LEED design
since refined Project-specific details on outdoor water use were not available at the time of
this analysis. This, however, is a conservative analysis as emissions from water use are likely
overestimated. Emissions from water and wastewater were calculated using methods from

29 CalEEMod® incorporates on-road vehicle emission factors from the prior release of this model, EMFAC2014.
Ramboll incorporated updated EMFAC2017 emission factors as they are the best available data.

30 vehicle travel associated with Howard Terminal are likely to include trips outside of Alameda County to and from
the Project site. This analysis represents conservative mobile emissions as Alameda County-specific emission
factors derived from EMFAC2017 are more conservative overall than San Francisco Bay Area Air Basin regional
emission factors.

3! Project-specific estimates provided by Meyers+ Engineers dated February 14, 2019.
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CalEEMod® 2016.3.2. Emission factors are based on CalEEMod® defaults for Alameda
County. The electricity intensity factor is the same as used for electricity emissions, as
described in Section 2.3.3.

Details regarding water usage and electricity intensity from water usage are included in
Table 29, and wastewater details are shown in Table 30. Emissions associated with water
and wastewater are presented in Table 31.

2.4.7 Solid Waste Disposal

As described in Section 2.3.6, solid waste treatment releases CH4 emissions from the
decomposition of waste and the CO, emissions associated with the combustion of CHg, if
applicable.

Solid waste disposal for the Project’s ballpark were quantified using the same methodology
as described for the existing conditions in Section 2.3.6. Solid waste disposal rates for the
Project’s retail, hotel, office, restaurant, performance venue, residential, and parking uses
are calculated using CalEEMod® defaults for Alameda County. The Project will also
implement waste reduction and recycling measures that may further reduce solid waste
disposal, which are not quantified as part of the Project analysis since refined Project-specific
details on solid waste were not available at the time of this analysis. This, however, is a
conservative analysis as emissions from solid waste are likely overestimated.

GHG emissions associated with non-landfill diverted waste streams, such as composting, are
not considered, because it is generally assumed that these diversions do not result in any
appreciable amounts of GHG emissions when operated effectively and standardized
emissions quantification methods and data are generally not available.32 These waste
diversion alternatives may result in differences in life-cycle emissions of GHGs, but it is not
appropriate to combine life-cycle emissions for only one category of emissions.33
Additionally, biogenic CO; emissions were not included when CARB analyzed the GHG
emissions inventory under AB32. Therefore, they are not included in the emissions
inventory.

Solid waste generation assumptions are shown in Table 32 and emissions from this
generation are shown in Table 33.

2.4.8 Landscaping

Emissions from landscaping equipment were calculated using CalEEMod® 2016.3.2 based on
information regarding building square footage and acreage. Landscaping emissions are
shown in Table 34.

2.4.9 Emergency Generators

Operation of standby emergency engines will result in direct emissions of CAPs and GHGs. As
described further in Section 3.1, operation of emergency generators also results in the
emissions of DPM, a recognized TAC in California. DPM emissions were assumed to be
equivalent to PM;o emissions from diesel-powered generator exhaust.

32 ARB. 2010. Local Government Operations Protocol. Chapter 9.4. Available online:
https://www.arb.ca.gov/cc/protocols/localgov/pubs/lgo_protocol_v1_1_2010-05-03.pdf

33 This inventory represents scope 1 and 2 emission categories. A life-cycle analysis of waste diversion would be a
scope 3 inventory. CARB’s Local Government Operations Protocol Version 1.1, Section 4.7 (May 2010) clearly
states that scope 3 emissions should not be combined with scope 1 and 2 emissions.

Criteria Air Pollutant and
Greenhouse Gas Emissions Estimates 21 Ramboll



DRAFT Air Quality, GHG, and HRA Technical Report
Oakland Waterfront Ballpark District Project
Oakland, California

The Project is anticipated to include an emergency generator at the ballpark stadium as well
as a new emergency generator on each of the non-ballpark mixed-use buildings. The number
and size of Project emergency generators were provided by the Project sponsor for the Phase
1 and Full Buildout development scenarios.

Generator emissions were calculated both for an unmitigated scenario and a mitigated
scenario. Unmitigated generator emissions assume Tier 2 generators and the maximum
allowed maintenance and testing time (50 hours per year) under the ATCM for Stationary
Compression Ignition Engines (17 CCR 93115).34 Mitigated generator emissions assume
generators are equipped with Tier 4 engines and 20 hours per year operation for routine
testing and maintenance. Tier 4 engines can be used in on-site emergency generators to
achieve reductions in DPM emissions, as well as Nitrogen Oxides (NOx) and ROG reductions,
for engines larger than 25 Horsepower (HP). The use of Tier 4 engines also has health risk
benefits due to DPM emission reductions, as discussed further below. Generator emission
factors for both scenarios are shown in Table 35. Unmitigated emissions from the proposed
generators are shown in Table 36 and mitigated emissions are shown in Table 37.

2.4.10 Electric Vehicle Chargers

Electric vehicle chargers result in indirect GHG emissions from electricity use and replace
CAP and GHG emissions from conventional fossil-fueled vehicles. Conventional gasoline and
diesel vehicles emit CAPs and GHGs from the tailpipe, whereas electric vehicles (EVs)
minimize these emissions. EVs, including battery-electric vehicles (BEVs) and plug-in hybrid
electric vehicles (PHEVs), comprise a growing fraction of the passenger vehicles on the roads
in California, and EV adoption is expected to greatly increase over the upcoming decades due
in part to improvements in battery technology and public initiatives and goals.

A recent National Renewable Energy Laboratory (NREL) assessment for the California Energy
Commission (CEC) estimates that over 200,000 EV chargers will be needed in California by
2025 to meet its short-term EV goals, and many more chargers will be needed to meet more
ambitious 2030 and later targets. This figure includes destination chargers (workplace and
public locations), fast chargers, and chargers at multifamily residences; it excludes the
additional charger needs at single family homes.3> The availability and accessibility of a plug
at home increases a person’s propensity to buy an electric vehicle.3® NREL's earlier
assessment for the CEC found that home charging is the predominant location for charging,
followed by workplace/retail charging, then public charging.3” In the near term, the CEC
believes that “can’t miss” locations are homes and multi-unit dwellings, followed by
workplaces.3® The International Council on Clean Transportation (ICCT) reports that

34 California Air Resources Board. Airborne Toxic Control Measures (ATCM), 17 CCR § 93115. Available online at:
https://www.arb.ca.gov/diesel/documents/FinalReg2011.pdf

35 NREL. 2018. California Plug-In Electric Vehicle Infrastructure Projections: 2017-2025. Available at:
https://www.nrel.gov/docs/fy18osti/70893.pdf.

36 Hidrue, M.K., G.R. Parsons, W. Kempton, and M.P. Gargner. 2011. Willingness to pay for electric vehicles and
their attributes. Resource Energy Econ. doi:10.1016/j.reseneeco.2011.02.002. Available at:
http://www.udel.edu/V2G/resources/HidrueEtAl-Pay-EV-Attributes-correctedProof.pdf

37 NREL. 2014. California Statewide Plug-In Electric Vehicle Infrastructure Assessment. Available at:
https://www.nrel.gov/docs/fy150sti/60729.pdf

38 Ibid.
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[c]harging infrastructure is critical to support electric vehicle market growth...Even as most
charging occurs at home, greater electric vehicle market shares are typical where there is
greater availability of public regular, public fast, and workplace charging infrastructure.”3°

In addition, research shows that access to charging infrastructure at home plays an
important role in decisions regarding purchase of EVs. A 2013 study conducted by the
Institute of Transportation Studies at University of California, Davis explored the
characteristics of 1,200 households who purchased a new plug-in vehicle in California during
2011-2012, with the overall target population of the survey being new plug-in electric
vehicle (PEV) owners in California.*® This study reveals that purchasing a PEV is associated in
most cases with the installation of electric vehicle supply equipment (EVSE) at home and the
ability to plug the car to the power for charging.4! Another study revealed that when asked
about the critical factors that may influence their decision, the highest percentage (63
percent) of respondents cited the ability to charge at home [other factors included battery
range, total operating cost, government subsidy].42 A 2018 study concluded that EV charging
infrastructure investments likely result in a “multiplying effect” on EV adoption.43

The Plug-in Electric Vehicle Owner Survey, managed by the Center for Sustainable Energy,
further highlighted the importance of subsidized or discounted chargers.4* Of those with an
installed Level 2 charger at home, 64 percent received a free or subsidized charger and 80
percent of them found the importance of the subsidy to install a Level 2 charger influential.
Thus, a home with an already installed (free) charger might influence residents to purchase
a PHEV. Another study reveals that 83.1 percent of the participants of a consumer survey on
plug-in hybrid electric vehicles stated that it would increase their comfort in purchasing or
leasing a PHEV by “a lot” or would be “a deciding factor” if they have recharge facilities at
home for easy overnight recharge.*> This evidence suggests that investment in a charging
infrastructure could result in an increased probability of a household purchasing an EV.

According to the Project sponsor, Project parking will be equipped with electric vehicle
chargers at 10% of the total number of parking spaces (which exceeds City of Oakland code
requirements that require EV-ready electrical prewiring but not actual charger installation).46
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ICCT. Op cit.

Tal, G., M.A. Nicholas, J. Woodjack, and D. Scrivano. February 2013. UCD ITS. Research Report - UCD-ITS-RR-
13-02. Available at: https://merritt.cdlib.org/d/ark:%252F13030%252Fm56692z3/1/producer%252F2013-UCD-
ITS-RR-13-02.pdf.

Tal, G., et al. op. cit.

Accenture. 2011. Plug-in Electric Vehicles Consumer Perceptions.

Easwaran Narassimhan and Caley Johnson. 2018. Environ. Res. Lett. 13 074032. Available at:
https://iopscience.iop.org/article/10.1088/1748-9326/aad0f8/pdf.

California Center for Sustainable Energy (CCSE) and CARB. 2012. Available at:
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/California%?20Plug-
in%20Electric%20Vehicle%200wner%?20Survey%20Report-July%202012.pdf

Krupa, J.K., D.M. Rizzo, M.]. Eppstein, D.B. Lanute, D.E. Gaalema, K. Lakkaraju, and C.E. Warrender. 2014.
Analysis of a Consumer Survey on Plug-in Hybrid Electric Vehicles. Transportation Research Part A 64 (2014) 14-
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City of Oakland. Electric Vehicle Infrastructure Requirements for New Multi-Family and Nonresidential Buildings.
2017, Available at: http://www2.0aklandnet.com/oakcal/groups/pwa/documents/report/0ak063669.pdf.
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The electric vehicle charging stations are anticipated to achieve a similar or better
functionality as a Level 2 charging station.

The main variables contributing to the calculated GHG benefit of installing EV charging
stations are as follows:

Electric Vehicle Penetration and Usage Rate: Charge station usage will vary from zero
hours per day to 24 hours per day for each electric vehicle charging station. The benefit
of the Project chargers is calculated by subtracting the usage rates of EV chargers based
on the anticipated EV fleet mix percentage from CARB’s VISION model Reference
scenario from CARB’s VISION Model Cleaner Technologies and Fuels (CTF) scenario in the
Bay Area region for each relevant calendar year. The Reference scenario modeling is
based on EMFAC2014 and incorporates adopted regulations and updates to reflect VMT
consistent with adopted Sustainable Communities Strategies (SCSs), while the CTF
scenario assumes increases in EV penetration needed to achieve mobile GHG reductions
through 2050.47 The usage rates of the EV chargers is discussed in Table 38, while the
year-by-year VISION fleet projections are shown in Table 55. The estimated miles
charged using project chargers per year are shown in Table 56. Details of the calculation
of miles charged by Project chargers for each year are shown in Appendix F. The
presence of Project EV chargers would likely encourage additional EV adoption to help
achieve the statewide targets.

Additionally, the hours of charging per activity is limited to assume realistic time windows
during which a car could feasibly be charged for each non-residential activity. For ballpark
land uses, it is assumed that vehicles can be charged throughout the duration of a
ballgame (approximately 3 hours). For the non-ballpark non-residential land uses, it is
assumed that charging can occur at the office for a standard 8-hour workday, at the retail
and restaurant land uses for 10 hours, and at the hotel for 2 hours. The performance
venue was assumed to share EV chargers with the ballpark and charge for a 3-hour
performance. The residential land use charging duration was back-calculated to assume
that residential chargers are used to supply all of the residential EV charging needs. If EV
penetration increases beyond the assumed percentages, the residential chargers could be
used much more.

Charge Rate: The charge rate refers to the amount of power supplied from the charger to
the car battery per hour, or the range of miles the charger enables the car to travel per
hour (RPH). The US Department of Energy (USDOE) writes that a Level 2 charging station
is expected to charge 10 to 20 miles of RPH, depending on the circuitry.#® ChargePoint
commercial Level 2 electric vehicle charging stations charge up to 25 RPH.4° Direct
Current “fast charging” stations and future three-phase charging options allow for much

47 CARB. VISION Scenario Planning. Available at: https://ww3.arb.ca.gov/planning/vision/vision.htm. Accessed:
December 2019.

48 US Department of Energy (USDOE) Alternative Fuels Data Center. 2016. Charging Equipment. Available at:
http://www.afdc.energy.gov/fuels/electricity_infrastructure.html. Accessed: March 2019.

4% ChargePoint. Available at: https://www.chargepoint.com/about/news/defining-rph-miles-range-hour-ev-
charging-station-delivers/. Accessed: March 2019
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higher rates of charging.>® These charge rates are influenced based on the technology for
the actual charge rate of Kilowatt (KW) per hour and also the vehicle fuel efficiency
(discussed further below). The technology for chargers, batteries, and electric vehicle
efficiency is expected to improve into the future. Thus, Ramboll estimated that the
charging stations can provide 25 miles of driving range per hour of charging.

Electric Vehicle Fuel Economy: Electric vehicle fuel economy reflects the amount of
electricity needed to drive a certain distance. Based on USDOE data, the fuel economy in
currently available electric vehicles ranges from 25 to 40 kilowatt-hours per 100 miles
(kWh/100 mi).>t This fuel economy varies depending on the vehicle model, with examples
of a 2015 Nissan Leaf achieving 30 kWh/100 mi and a 2019 Tesla Model 3 Long Range
achieving 26 kWh/100 mi.52 The technology for batteries and electric vehicle fuel
economy is expected to improve into the future. Thus, Ramboll estimated that the electric
vehicles will achieve a fuel economy of 25 kWh/100 mi to represent the near-future
electric vehicle fleet. This is consistent with the assumptions in the recent NREL report for
the CEC on near-term EV charger infrastructure needs for California.>3

EV Charger Availability: EV charging at residential land uses assumes that all available
chargers are consistently used on a daily basis, consistent with the general practice that
most owners charge during off peak hours while at home. EV charging at non-residential
land uses is different in that sometimes there is a surplus of chargers relative to EVs
coming to the site. For land uses or events with lower trip generation relative to available
chargers (smaller concerts at ballpark, office), only a fraction of chargers will be used as
the number of EVs coming to the site are fewer than the total number of charger
capacity, particularly in earlier years and under the VISION Reference scenario. For land
uses or events with high trip generation relative to available chargers (baseball games,
hotel retail), the site is charger limited and all chargers will be used.

For example, at 3-hour ball games, each of the 200 available chargers could feasibly
charge 6 vehicles each for 30 minutes (12.5 miles/charge x 6 vehicles = 75 miles of EV
range), or equivalent scenarios such as 3 vehicles each for 60 minutes (25 miles/charge x
3 vehicles = 75 miles of EV range), resulting in @ maximum of 75 x 200 = 15,000 miles
of EV range and around 1,200 cars to charge per ballgame in total. With EV VMT of over
15,000 miles and over 1,800 EV trips per ballgame in 2027, on average (as shown in
Table 38), the ballgame chargers are thus fully utilized. However, if the EV VMT is less
than the capacity of the chargers, the EV VMT to be charged is calculated based on the
number of chargers to be used; for the office land use in 2027, if chargers are used 8
hours per day, only 32 of the 300 chargers would be used in this scenario (for a total of
256 hours/day charging). This is equivalent to using all 300 chargers at 0.85 hours/day.
If EV penetration increases beyond the assumed percentages, these chargers would be
used more.

50 USDOE. 2016. op. cit.

51 USDOE. Alternative Fuels Data Center - Electric Vehicle Benefits and Considerations. Available at:
http://www.afdc.energy.gov/fuels/electricity_benefits.html. Accessed: March 2019.

52 USDOE. Fuel Economy. Available at: https://www.fueleconomy.gov/feg/findacar.shtml. Accessed: March 2019.

53 NREL. 2018. California Plug-In Electric Vehicle Infrastructure Projections: 2017-2025 (Table C.1). Available at:
https://www.nrel.gov/docs/fy18osti/70893.pdf

Criteria Air Pollutant and
Greenhouse Gas Emissions Estimates 25 Ramboll


http://www.afdc.energy.gov/fuels/electricity_benefits.html
https://www.fueleconomy.gov/feg/findacar.shtml
https://www.nrel.gov/docs/fy18osti/70893.pdf

DRAFT Air Quality, GHG, and HRA Technical Report
Oakland Waterfront Ballpark District Project
Oakland, California

e Emission Factors: The electricity intensity factors are the same as used for electricity
emissions, as described in Section 2.3.3. Gasoline/diesel emission factors are derived
using California Air Resource Board’s EMFAC2017 software model, as described in
Section 2.3.4. Emission factors include running exhaust and exclude vehicle idling,
which conservatively underestimates potential emissions reductions.

The calculations shown in Table 39 estimate the GHG emissions from charging station
electricity use and the CAP and GHG reductions from replacing conventional gasoline or
diesel light-duty vehicles with electric vehicles from the passenger fleet mix. The table
calculates the estimated range that the charging stations are estimated to provide to
electric vehicles in miles per year for the Reference and CTF scenarios, based on the
charge station usage and charge station rates by land use type and year calculated in
Table 38. The emissions reductions are calculated by subtracting the total number of
miles per year that will be driven in electric vehicles instead of conventional vehicles for
the Reference scenario from the CTF scenario. This methodology thus only takes
reductions for charger use that occurs due to the Project and excludes reductions from
charger use that would be expected to occur with default EV fleet penetration.

2.4.11 Transportation Refrigeration Units (TRUs)

TRU emissions were calculated for this analysis to account for perishable goods delivery for
the ballpark and performance venue events. It was assumed that all TRUs coming to the
Project will be diesel-powered. Emissions during travel time and during unloading were
calculated using TRU trips per event and number of events, both provided by the Project
sponsor, as well as engine size and load factors from CARB’s 2011 off-road inventory,>*
average speed and miles traveled for trucks, and unloading time. The average speed
traveled by trucks carrying TRUs was assumed to be 25 mph, based on Oakland Code of
Ordinances 10.20.040 “Prima facie speed limits”, which states that the standard speed limit
for business or residential districts in California is 25 mph. The trip length was assumed to be
consistent with the truck deliveries estimated as part of the mobile emissions inventory.
Unloading time was assumed to be two minutes based on City of Oakland commercial
unloading and loading time restrictions. Additional details regarding these calculations are
shown in Table 40.

2.4.12 Port Truck Idling Delays

Based on information in the transportation study,>> trucks traveling to and from the Port may
experience additional traffic delays on ballpark event days due to the Project. The
transportation study provided idle-hour per day delays to Ramboll for specific time periods at
various intersections within the vicinity of the Project and the Port for the existing Howard
Terminal and for Project weekday events, weekday evening events, and after full buildout of
the non-ballpark development. Port truck delays are assumed to occur only on weekdays.
Even if similar delays occurred on the weekend, based on the results of the weekday
analysis, overall emissions from port truck delays would be very low. Emission factors were
estimated using EMFAC2017 to generate emission rates for Alameda County from HHDT,
LHDT1, LHDT2, and MHDT vehicle classes. Based on the emission factors and idle delay

54 CARB 2011 off-road inventory, available for download at https://ww3.arb.ca.gov/msei/ordiesel.htm
55 Fehr & Peers. 2020. Memorandum, Subject: Howard Terminal - Air, Noise, and Greenhouse Gas Forecast Inputs.
January 27. See Appendix B.
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times, emissions due to truck idling delays were calculated for both existing Howard Terminal
operations and the Project in order to determine the net increase attributable to the Project-
related changes in delays, as shown in Table 41.

2.4.13 Operational CAP and GHG Emissions Summary

Operational emissions are presented for the A’s Related Existing Conditions (2018) and
Existing Conditions (2018), and unmitigated and mitigated operational emissions are
presented for Phase 1 Buildout (2023), and Full Project Buildout (2027).

In order to calculate the net operational emissions for the Project, Ramboll evaluated both
the A’s Related Existing Conditions and Project operational emissions. As discussed in earlier
sections, the Project would replace existing MLB events at the Coliseum site. The Project
would also replace truck parking, loaded and empty container storage and staging, and
longshore training facilities at the existing Howard Terminal site; however, as these
emissions may still occur within the general region, no reduction in emissions is quantified
for the A’s Related Existing CAP and GHG inventory. Therefore, total operational emissions
associated with the Project are calculated as the difference between emissions from the new
sources at Howard Terminal and emissions from A’s Related Existing sources that would no
longer be present at the Oakland Coliseum. Unmitigated operational CAP and GHG emissions
are summarized in Table 42 and mitigated operational CAP and GHG emissions are
summarized in Table 43.

2.5 Combined Construction and Operational CAP Emissions Summary

Due to the phased nature of the construction program, there are periods of concurrent
construction and operational emissions. For certain years after Phase 1 construction is
complete, Phase 2 construction emissions will occur contemporaneously with Phase 1
operational emissions. To account for these overlapping emissions, construction and
operational CAP emissions are added together on a year by year basis beginning at the start
of Phase 1 operations in 2023 through the first full year of operations for Full Buildout in
2028. Construction and operational emissions occurring in partial years (2023 and 2027) are
scaled for the number of days of construction and non-ballpark operations in that year. The
ballpark becomes fully operational during 2023 but is conservatively assumed to be
operational 100 percent of the year because a full season of MLB will occur. These
overlapping emissions are shown in Table 44 and Table 45 for the unmitigated and
mitigated scenarios, respectively.

2.6 Potential Additional Mitigation Measures

In addition to the mitigation measures included in the mitigated emissions scenario
presented above (Tier 4 engines for construction, super-compliant low VOC architectural
coatings in select applications, and Tier 4 emergency generators with 20 hours per year
operation for routine testing and maintenance), there are a variety of potential additional
measures that could be considered to reduce CAP and GHG emissions from Project
operations. Ramboll has quantified several of these potential mitigation measures in the
sections below. Implementation of these measures will be subject to efficacy and feasibility.

Alternative means of reducing emissions may be identified as the Project is developed on a
phased basis, based on efficacy, enforceability, feasibility, and other factors.
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2.6.1 Potential Mitigation Measures for Operations
2.6.1.1 100% Zero-Carbon Electricity

If it is available, the Project could purchase 100% zero-carbon electricity through the East
Bay Community Energy>® program. In this quantification, it is assumed that all electricity for
which emissions in Table 22 are quantified using PG&E projected factors is instead replaced
by zero-carbon electricity. Emissions reductions from this potential mitigation measure are
quantified in Table 46.

2.6.1.2 On-Site Solar

This analysis also analyzed potential emissions reductions from on-site solar photovoltaic
(PV) energy on the rooftops of the non-ballpark buildings. Based on information from the
Project sponsor, for the purpose of this estimation, it was assumed that 50% of the available
rooftop space of all non-ballpark buildings could be utilized for rooftop solar PV panels. This
estimate is specific to the Project based on conversations with the Project sponsor. Rooftop
area was estimated from Project site plans. Annual electricity generated is calculated using
the NREL's PVWatts®, version 6.57 Input parameters are all defaults for Oakland, California,
including a standard module type, fixed (roof mount) array type, system losses, tilt, and
azimuth, as shown in Table 47.

2.6.1.3 No Natural Gas for Residential Development

The Project could choose to include no natural gas in some or all residences in the non-
ballpark development. Ramboll calculated the reduction in emissions from natural gas
consumption for residential land uses by assuming that all natural gas use from the Project
residential land use is replaced by zero-carbon electricity. Alternatively, natural gas use
could also be replaced by grid electricity, in which case emissions reductions would be lower,
as shown in Table 48. This analysis assumes that the all-electric residences have an overall
40% higher kilowatt-hour usage compared to residential buildings with natural gas domestic
hot water, space heating and appliances, as estimated by Meyers+ Engineers. The
calculations and resulting emissions are shown in Table 48.

2.6.1.4 Limited Natural Gas for Retail/Commercial Development

This potential mitigation measure shows the reduction in emissions that would result from
the replacement of natural gas consumption from space heating for non-ballpark non-
residential land uses by zero-carbon electricity. Alternatively, natural gas consumption from
space heating for non-residential land uses could instead be replaced by grid electricity,
which would result in lower emissions reductions. This analysis assumes that the all-electric
commercial buildings have an overall 15% higher kilowatt-hour usage compared to
commercial buildings with natural gas space heating, as estimated by Meyers+ Engineers.
Emissions reductions are shown in Table 49.Table 49

2.6.1.5 Additional EV Charging

Ten percent of parking spaces at the Project will be equipped with EV chargers, as described
in the sections above. The Project sponsor could choose to add additional EV charging. For
the purposes of this analysis, it is assumed that greater than 10 percent of parking spaces
are serviced by Level 2 electric vehicle charging stations. Instead of increasing the

56 East Bay Community Energy (EBCE). Information available online: https://ebce.org/power-mix/
57 PVWatts. Available online at https://pvwatts.nrel.gov/pvwatts.php
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percentage of charging-capable parking spaces uniformly, EV charging-capable parking
spaces were increased in specific land uses which were charger-limited to maximize
reductions from EV charging.

Reductions are capped based on the maximum charging capacity and number of EV trips
that are available for charging for each activity type. For certain activities, such as weeknight
ballpark games in early years, the Project is charger-limited at 10% (e.g. there are more EV
trips than there is available charger capacity during prime business or activity hours), while
for other activities the Project is EV-limited at 10% (e.g. there is more than enough charger
capacity to charge the number of EVs expected to visit the site based on the fleet mix that
would achieve statewide targets). For the land uses that were charger-limited at 10%, the
percent of EV chargers was increased, resulting in the following breakdown:

e Residential: 15% of spaces
e Office: 10% of spaces

e Restaurant: 20% of spaces
e Retail: 20% of spaces

e Hotel: 15% of spaces

e Ballpark: 35% of spaces

For Phase 1 Buildout, this includes 27 additional parking spaces for residential units, no
additional parking spaces for office land use, 8 additional parking spaces for retail and
restaurant, 10 additional parking spaces for the hotel, and 0 parking spaces for the interim
ballpark parking. For Full Buildout, this includes 150 additional parking spaces for residential
units, no additional parking spaces for office land use, 70 additional parking spaces for retail
and restaurant, 10 additional parking spaces for the hotel, and 500 additional parking spaces
for the ballpark. The incremental increase in miles charged by Project chargers per year and
CAP and GHG emissions reductions from this charging relative to conventional gasoline
vehicles were calculated using the same methods and assumptions used for the Project, as
discussed in Section 2.4.10. Details regarding the VMT associated with potential CAP and
GHG emissions reductions from additional electric vehicle charging are provided in Table 50.
Emissions reductions from these additional chargers are shown in Table 51.

Ballpark Solid Waste Diversion

As discussed in Section 2.3.8, waste generation rates for the Project ballpark were
calculated based on actual 2017 MLB waste rates at the Coliseum and attendance data for
2017 for MLB games. A potential mitigation measure for the Project is a higher waste
diversion rate of 75%. Emissions calculations for this potential mitigation measure are shown
in Table 52.

Summary of Emissions Reductions from Potential Mitigation Measures

A summary of potential operational CAP and GHG emissions reductions from the above
potential additional mitigation measures is shown in Table 53. It is important to note that
the reductions shown in this table are not all additive. For example, if the Project purchases
100 percent zero carbon electricity through East Bay Community Energy (EBCE), it cannot
also claim credit for on-site solar electricity because they both would mitigate the same
emissions, and therefore would be double-counting. Since it is not yet known whether these
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will be implemented, they are not summed with total emissions from the Project but are
instead provided for informational purposes.

2.6.3 GHG Emissions by Year

GHG emission factors for electricity and mobile sources are expected to decrease over the
course of Project construction and operation; a breakdown of GHG emission factors by year
is shown in Table 54. These declining emission factors are taken into account in both Project
emissions and Existing Conditions emissions. A summary of potential non-mobile, non-
ballpark net Project operational GHG emissions per service population projected in 2023
through 2057 is presented in Table 57. The A’s related existing emissions in Table 57 are
shown to decrease reflecting the expected decrease in electricity and mobile source GHG
emission factors. This summary includes only one of the possible additional mitigation
measures (100 Percent Zero Carbon Electricity through EBCE), along with 100% electric
residential units and reduced generator hours. Emissions shown in Table 57 do not include
any emissions from mobile sources or ballpark sources. As part of the Project design, the
Project has committed to providing EV chargers for at least 10% of its parking spaces. While
installing EV chargers onsite is beyond the City of Oakland's requirement that 10% of spaces
be EV-ready, the reductions have conservatively not been included in this analysis since it is
not required to meet the threshold. For purposes of this analysis, Arena Management and
Sports Team Management staff were not considered “ballpark” land uses. Emissions
presented in Table 57 for operational years 2023 and 2027 may differ from the emissions
reported elsewhere in this technical analysis because the emissions in this table were phased
in based on the Project schedule, rather than assumed to have full operations of each phase
as shown elsewhere in this document.

Net GHG emissions per year for all Project sources are shown in Table 58. The calculation
presented in Table 58 includes the 100 percent zero carbon electricity through EBCE, as well
as reductions from Project EV charging commitments. Additional reductions quantified
elsewhere could be included to reduce the overall offsets needed to purchase.

The Project’s AB734 application relies on different underlying assumptions; therefore, the
emissions inventories are not directly comparable. Additionally, GHG emissions by land use
are shown in Table 59.

Criteria Air Pollutant and
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3. HEALTH RISK ASSESSMENT

This HRA evaluates the estimated cancer risk, non-cancer chronic hazard index (HI), and
PMz.5 concentration associated with construction and operation of the Project. In addition to
the evaluation of an individual project, the BAAQMD CEQA Guidelines recommend a
cumulative evaluation of a project which includes other air emissions sources within a “zone
of influence” of 1,000 feet surrounding the project. Based on the location of the Project in
West Oakland, which has been designated by the BAAQMD as a priority community through
the agency’s Community Health Protection Program, this “zone of influence” for the Project
level evaluation was conservatively extended to 2,000 feet. As a conservative measure, the
zone was further increased to include other parts of West Oakland in the vicinity of nearby
freeways.

Acute non-cancer health effects were not estimated as the only source of chemicals with
acute toxicity are Total Organic Gases (TOG) emissions from Project traffic, which are not
anticipated to be significant for the reasons discussed below.

The HRA evaluates potential sensitive receptor locations including “people—children, adults,
and seniors—occupying or residing in:

e Residential dwellings, including apartments, houses, condominiums;

e Schools;

e Day care centers;

e Parks;

e Hospitals; and

e Senior-care facilities.”>8

To meet these objectives, this HRA was conducted consistent with the following guidance:
e Air Toxics Hot Spots Program Risk Assessment Guidelines;>°

e May 2017 BAAQMD CEQA Guidelines;®0

e BAAQMD Recommended Methods for Screening and Modeling Local Risks and Hazards; 6!
and

58

59

60

61

BAAQMD. 2012a. Recommended Methods for Screening and Modeling Local Risks and Hazards. May. Available
at: http://www.baagmd.gov/~/media/files/planning-and-research/ceqa/risk-modeling-approach-may-
2012.pdf?la=en. Accessed: April 2019. http://www.baagmd.gov/plans-and-climate/california-environmental-
quality-act-ceqa/ceqga-tools. Accessed: April 2019.

California Environmental Protection Agency (Cal/EPA), Office of Environmental Health Hazard Assessment
(OEHHA). 2015a. Air Toxics Hot Spots Program Risk Assessment Guidelines. February. Available at:
https://oehha.ca.gov/media/downloads/crnr/2015guidancemanual.pdf. Accessed: April 2019.

BAAQMD. 2017. California Environmental Quality Act Air Quality Guidelines. May. Available at:
http://www.baagmd.gov/~/media/files/planning-and-research/ceqa/cega_guidelines_may2017-pdf.pdf?la=en.
Accessed: April 2019.

BAAQMD. 2012a. Recommended Methods for Screening and Modeling Local Risks and Hazards. May. Available
at: http://www.baagmd.gov/plans-and-climate/california-environmental-quality-act-ceqa/ceqga-tools. Accessed:
April 2019.
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e BAAQMD Air Toxics New Source Review (NSR) Program - Health Risk Assessment
Guidelines.%2

Estimated Air Concentrations

To evaluate the health risks and concentration of air toxics and PM. s in the surrounding
community, BAAQMD recommends estimating concentrations using air pollution dispersion
modeling. The methodologies used to evaluate emissions for the Project are based on the
most recent BAAQMD CEQA Guidelines and the most recent Air Toxics Hot Spots Program
Risk Assessment Guidelines from BAAQMD and OEHHA, 63,6465

Air concentrations of TACs and PM;.s from Project emissions are estimated using the
American Meteorological Society/Environmental Protection Agency regulatory air dispersion
model (AERMOD) at off-site and on-site receptors. Receptors are discussed further below in
Sections 3.1.2.6 and 3.2.1 below.

As discussed above, the phasing of the Project is subject to change based on market
conditions and other unanticipated factors; therefore, construction and operations could be
extended beyond the anticipated buildout schedule. However, the anticipated phasing
schedule assumed for the purposes of the CEQA analysis represents an accelerated phasing
schedule for the Project to conservatively assess emissions impacts, and it is assumed that
construction would most likely not occur at a more rapid pace than is analyzed. Emission
factors are anticipated to be lower in later years with improved on-road vehicle efficiency
and cleaner off-road construction equipment. Additionally, emissions would be spread out
over a longer time frame and therefore concentrations would be lower during sensitive age
ranges of Phase 1 residents, as discussed further in Section 3.2.1. If Phase 2 construction is
slower than analyzed and some Phase 2 residents move onto the Project site prior to the
completion of Phase 2 construction, those residents would be exposed to fewer construction
emissions than what was analyzed for the Phase 1 residents. Therefore, overall emissions
and health impacts would likely be lower if the schedule was extended.

Toxic Air Contaminant Emissions
Construction Sources
Ramboll evaluated excess lifetime cancer risk, non-cancer chronic hazard index, and PM; s

concentration for on-site and off-site sensitive receptors from Project construction emissions.

The excess lifetime cancer risk and chronic hazards analysis in the construction HRA
assesses impacts from DPM emissions from off-road diesel construction equipment and on-
road diesel hauling trucks. On-road construction worker trips are primarily gasoline-fueled

62 BAAQMD. 2016. Health Risk Assessment Guidelines. Air Toxics NSR program. December. Available at:
http://www.baagmd.gov/~/media/files/planning-and-research/permit-
modeling/hra_guidelines_12_7_2016_clean-pdf.pdf. Accessed: April 2019.

63 BAAQMD. 2012a. Recommended Methods for Screening and Modeling Local Risks and Hazards. May. Available
at: http://www.baagmd.gov/plans-and-climate/california-environmental-quality-act-ceqa/ceqga-tools. Accessed:
April 2019.

64 BAAQMD. 2017. California Environmental Quality Act Air Quality Guidelines, May. Available at:
http://www.baagmd.gov/~/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en.
Accessed: March 2019.

65 Cal/EPA, OEHHA... 2015a. op. cit.
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which contribute negligible TAC emissions and are therefore not included in the HRA
analysis. DPM emissions are assumed to be equal to exhaust PMio from on- and off-road
construction equipment. Diesel exhaust, a complex mixture that includes hundreds of
individual constituents, is identified by the State of California as a known carcinogen.66:67
Under California regulatory guidelines, DPM is used as a surrogate measure of exposure for
the mixture of chemicals that make up diesel exhaust as a whole. Cal/EPA and other
proponents of using the surrogate approach to quantifying excess lifetime cancer risks
associated with the diesel mixture indicate that this method is preferable to use of a
component-based approach because it provides a protective approach to estimating health
risks. A component-based approach involves estimating risks for each of the individual
components of a mixture. Critics of the component-based approach believe it will
underestimate the risks associated with diesel as a whole mixture because the identity of all
chemicals in the mixture may not be known and/or exposure and health effects information
for all chemicals identified within the mixture may not be available. Furthermore, Cal/EPA
has concluded that “potential cancer risk from inhalation exposure to whole diesel exhaust
will exceed the multi-pathway cancer risk from the speciated components”.68 This analysis
was based on the surrogate approach, as recommended by Cal/EPA. No acute non-cancer
toxicity has been identified for DPM.%° Thus, an acute HI from Project construction was not
estimated.

Emissions were estimated consistent with the methodologies outlined in Section 2.2. For
the HRA analysis, it is assumed that DPM is the same as exhaust PMjo. Given that PM, s is a
subset of PM;g, the use of PM1g as a surrogate for DPM results in more conservative (i.e.,
overestimate) concentrations than using PM; s as a surrogate for DPM. PM, s emissions
include engine exhaust, brakewear and tirewear, and entrained dust. Because localized
health impacts depend on the proximity to the source, emissions from on-road truck activity
were estimated for the specific length of modeled truck routes within the zone of influence
(as opposed to the entire hauling trip length, which is used to estimate CAP emissions for
comparison against the applicable mass emissions thresholds, as described in Section 2.2).

66

67

68

69

Cal/EPA, OEHHA. 1998. Findings of the Scientific Review Panel on The Report on Diesel Exhaust, as adopted at
the Panel’s April 22, 1998, meeting.

Cal/EPA, OEHHA. 2018. OEHHA/ARB Consolidated Table of Approved Risk Assessment Health Values. May.
Available at: https://www.arb.ca.gov/toxics/healthval/contable.pdf. Accessed: April 2019.

Cal/EPA, OEHHA. 2015b. Air Toxics Hot Spots Program Risk Assessment Guidelines. Guidance Manual for
Preparation of Health Risk Assessments. Appendix D: Risk Assessment Procedures to Evaluate Particulate
Emissions from Diesel-Fueled Engines. February. Available at:
https://oehha.ca.gov/media/downloads/crnr/2015gmappendices.pdf. Accessed: April 2019.

For sources of DPM, according to the BAAQMD, “diesel exhaust particulate matter should be used as a surrogate
for all TAC emissions from diesel-fueled compression-ignition internal combustion engines,” and DPM does not
have an acute reference exposure level.

BAAQMD, Regulation 2 Permits Rule 5 New Source Review of Toxic Air Contaminants, 2016, December 7,
http://www.baagmd.gov/~/media/dotgov/files/rules/reg-2-rule-5-new-source-review-of-toxic-air-
contaminants/documents/rg0205_120716-pdf.pdf?la=en, accessed April 2019

CARB, Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values, 2018c, August,
https://www.arb.ca.gov/toxics/healthval/contable.pdf, accessed April 2019.
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3.1.1.2 Operational Sources

The excess lifetime cancer risk and chronic hazards analysis in the operational HRA from
Project sources include DPM emissions from on-road diesel vehicle exhaust, speciated
evaporative and exhaust TOGs from on-road emissions from non-diesel vehicles, DPM
emissions from emergency diesel generators exhaust during operation, and DPM from TRU
exhaust at the ballpark during operation. The PM, 5 concentration in the operational HRA
includes engine exhaust from vehicles, generators, and TRUs, as well as vehicular
brakewear, tirewear, and entrained dust. Performance venue TRUs were modeled at the
ballpark loading docks since the location of the performance venue loading dock is not yet
known.

As noted above, acute HI from TOG emissions from Project traffic was not estimated. The
BAAQMD has found that roadway traffic is not significant for acute impacts even for
roadways with high traffic volumes above 10,000 vehicles per day.”®

BAAQMD recommends evaluating impacts from all roadways with traffic of over

10,000 vehicles per day within the “zone of influence.” To complete that evaluation, existing
traffic volumes in West Oakland as well as combined existing plus Project traffic volumes
were provided by Fehr & Peers for both freeways and surface streets. Ramboll subtracted
existing volumes from the combined volumes to get Project generated traffic volumes. As a
conservative measure, all roadways within the zone of influence with more than 1,000
Project-generated trips per day were included in this analysis. Health impacts from
operational traffic were evaluated for all roadway streets with Project-generated traffic above
1,000 vehicles per day within the vicinity of the Project. Health impacts from operational
traffic on highways were also evaluated for all highway segments with more than 1,000
Project-generated trips per day. Additionally, roadway and highway segments below 1,000
trips per day that were neighbored by two other segments above 1,000 trips per day were
included. Segments that were modeled in previous drafts of this analysis that no longer
exceed 1,000 trips per day were conservatively included. The inputs used for operational
traffic HRA emissions are shown in Table 60 and Table 61.

Project generator emissions were estimated consistent with the methodologies outlined in
Section 2.4.9 and are shown in Table 36 and Table 37 for unmitigated and mitigated
emissions, respectively.

As discussed in Section 2.3.9, TRUs delivering perishable goods to the ballpark and
performance venue were included in the CAP and GHG emissions analysis. TRU emissions
from non-ballpark land uses of the Project (with the exception of the performance venue)
were not included since it is not yet known what tenants will be included in the non-ballpark
land uses and whether TRUs would be part of their operations. DPM emissions from TRUs at
the ballpark were included in the HRA and are shown in Table 40.

Idling emissions from trucks traveling to and from the Port of Oakland delayed in traffic due
to the Project were also calculated. Those emissions were not included in the HRA since they
only represent approximately 1.3% of all DPM emissions from Project operations. Further,
idling emissions from trucks traveling to and from the Port of Oakland would be spread out
around the intersections analyzed and would not be concentrated in the vicinity of the
Maximally Exposed Individual Receptor (MEIR). Therefore, it is not expected that these truck

70 BAAQMD. 2012a. op. cit.
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idling emissions from traffic delays would have a significant impact on on-site or off-site
receptors.

The existing truck activity at Howard Terminal was also analyzed for the HRA analysis. The
reduction of emissions due to the removal of existing truck activity currently located at
Howard Terminal was accounted for in the overall health impacts of the Project. If truck
activity is relocated to other areas of the Port, it would likely not be concentrated enough in
the immediate vicinity of the Project’s MEIR to cause an impact since impacts are localized
(generally within 1,000 feet of the Project sources). Similarly, if the existing Port activity
were to be relocated in the vicinity of the Project, this activity would likely be more spread
out and therefore not concentrated enough to cause a similar or higher impact at the
Project’s MEIR. This is discussed further in the No Project Alternative and shown in Table
130. Emissions were estimated from on-site truck idling and truck movement.

Additionally, as was discussed in Section 2.4.5, Fehr & Peers also provided VMT without
VTR measures; health risks assuming the unreduced VMT were also calculated and are
included in Appendix D. Furthermore, the TMP includes various strategies to reduce ballpark
trips by 20 percent, including shuttle buses and a transit hub. While it is not known whether
these strategies will be implemented, health risks were estimated for both. Methods and
results of those analyses are included in Appendix E.

3.1.2 Air Dispersion Modeling

Ramboll used the most recent version of the American Meteorological Society/Environmental
Protection Agency regulatory air dispersion model (AERMOD Version 19191) to evaluate
ambient air concentrations of DPM, PM,.s and TOG at on- and off-site receptors.”!72 For each
receptor location, the model generates air concentrations (or air dispersion factors if unit
emissions (i.e., 1 gram per second [g/s]) were modeled) that result from emissions from
multiple sources.

Air dispersion models such as AERMOD require a variety of inputs such as source
parameters, meteorological data, topography information, and receptor parameters. When
site-specific information was unknown, default parameter sets that are designed to produce
conservative (i.e., overestimate) air concentrations were used.

3.1.2.1 Meteorological Data

Air dispersion modeling applications require the use of meteorological data that ideally are
spatially and temporally representative of conditions in the immediate vicinity of the site
under consideration. For this analysis, meteorological data from the Oakland International
Airport and upper air data from the Oakland International Airport for the years 2014 through
2018 were used.

7t United States Environmental Protection Agency (USEPA). 2004. User's Guide for the AMS/EPA Regulatory Model
- AERMOD. April. Available at: https://www3.epa.gov/ttn/scram/models/aermod/aermod_userguide.pdf.
Accessed: April 2019.

72 USEPA. 2017. Guideline on Air Quality Models (Revised). 40 Code of Federal Regulations, Part 51, Appendix W.
Office of Air Quality Planning and Standards. January. Available at:
https://www3.epa.gov/ttn/scram/appendix_w-2016.htm. Accessed: April 2019.
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3.1.2.2 Terrain and Land Use Considerations

Elevations for all sources and receptors were imported from the National Elevation Dataset
maintained by the United States Geological Survey.”3 For the construction sources,
generators, on-site receptors and buildings, the elevations were set to the elevation for the
facility centroid.

As the Project site is surrounded by primarily industrial, commercial, and medium to high-
density residential areas, urban dispersion coefficients were used. The urban option in
AERMOD accounts for increased turbulence associated with the urban heat island effect. An
urban population of 425,195 was determined from the 2017 US Census for the City of
Oakland.”4

3.1.2.3 Emission Rates

Emissions were modeled using the X/Q (“chi over q”) method, such that each source group
has a unit emission rate (i.e., g/s), and the model estimates dispersion factors (with units of
Microgram Per Cubic Meter [ug/m?3]/[g/s]). Actual emissions were multiplied by the
dispersion factors to obtain concentrations.

Emitting activities were modeled to reflect the actual hours of construction and operation.
According to the Project sponsor, construction of the Project will mostly likely occur between
the hours of 7 am and 7 pm; however, there may be some night time work required for
certain activities, including ballpark construction. To account for this schedule, the Project
sponsor provided an estimate of percent of night time work expected for each piece of
equipment in the construction equipment list provided in Table 4. The Project sponsor also
indicated that approximately 90% of the nighttime work would occur between 7 pm and 1
am and approximately 10% of the nighttime work would occur between 1 am and 7 am. To
account for these parameters, construction emissions are divided according to these
percentages between three modeled time periods: 7amto 7 pm, 7 pmto 1 am, and 1 am
and 7 am.

For annual average ambient air concentrations, the estimated annual average dispersion
factors are multiplied by the annual average emission rates. The emission rates will vary day
to day, with some days having no emissions. For simplicity, the model will assume a
constant emission rate during the entire year for both construction and operations. For
construction, the equipment is expected to operate on average 8 hours per day, but these 8
hours can occur anytime in the 12-hour window from 7 am to 7 pm for most phases, and
anytime within the 24-hour window for ballpark construction. Because the exact timing of
when the equipment will operate is not known, the 8 hours of emissions were averaged over
these 12 (or 24) hours of meteorology utilizing the AERMOD variable emission factor
(EMISFACT) option, which allows for the modeling of variable emission rates. The average
emission rate from construction will be calculated by taking the total mass of emissions and

73 United States Geological Survey (USGS). 2017. National Elevation Dataset. February. Available at:
https://www.mrlc.gov/tools. Accessed: February 2019.

74 United States Census Bureau. 2017. American Community Survey (ACS). Available at:
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=CF. Accessed: February
20109.
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dividing by the hours considered in the model.”> Furthermore, with the exception of ballpark
construction, most construction is largely expected to occur on weekdays with specific and
limited exceptions, but weekend meteorology is included in the dispersion model. The
meteorology for a given hour of the day is independent of whether it falls on a weekend or
weekday. Thus, weekends were included to have a more representative sample of
meteorology during the time of day construction will occur.

For operational traffic, to account for the diurnal pattern of traffic volumes (high volumes
during rush hour and during the day, with low volumes overnight), Ramboll utilized the
AERMOD EMISFACT option. The diurnal profile sets hourly fractions (relative to peak traffic)
representing hourly changes in traffic over the course of a day. Hourly traffic activity was set
to an hourly profile for West Oakland derived from local weekday traffic data provided by
Fehr & Peers. Different diurnal profiles were estimated for surface streets and highways. For
surface streets, a diurnal profile was specified for all vehicles. For freeways, two diurnal
profiles were specified, one for light-duty and medium-duty vehicles and another for heavy-
duty vehicles. While annual average daily traffic (AADT) are roadway link specific, the diurnal
profiles are constant across all relevant roadways. The diurnal profiles used in the HRA are
illustrated in Figure 3.

Additionally, the Project operations are assumed to include 17 emergency diesel generators.
Generators were modeled with unit emission rates. Since generator testing could occur at
any hour of the day, the model was not constrained to use only certain hours of
meteorological data.

3.1.2.4 Source Parameters

Modeled construction sources included on-site activity and on-road trucks. Area polygon
sources were used to represent the on-site activity in AERMOD. The on-site construction
sources were modeled with a release height of 5 meters and an initial vertical dimension of
1.16 meters.”® The area polygon source size and number of vertices are dependent on the
specific configuration of each source. Adjacent volume sources were used to represent
heavy-duty trucks using a series of adjacent volume sources along expected construction
truck routes. The modeled release height was 2.55 meters, the initial vertical dimension was
2.37 m, and the initial lateral dimension was 4.19 meters, consistent with the USEPA haul
road guidance. The modeled construction haul road routes are shown in Figure 4 and the
modeled construction area sources are shown in Figure 5.

On-road traffic sources were modeled as a series of adjacent volume sources, with light-duty
and heavy-duty vehicles modeled separately. Vehicle heights were assumed to be 2 meters

75> Annual average daytime construction emissions were calculated by taking the total mass of emissions per
construction source group and dividing by 24 hours per day and 365 days per year. The variable emission factor
for daytime AERMOD modeling (EMISFACT) includes hours between 7 am and 7 pm, with a multiplier of 2 for
each hour of meteorology included in the model. Thus, the total EMISFACT sum equals 24 hours per day, which
matches the construction emissions averaged over 24 hours per day. Nighttime construction was modeled for 6
hours. Because the total EMISFACT sum equals 6 hours per day, annual average nighttime construction
emissions were calculated by taking the total mass of emissions per construction source group and dividing by 6
hours per day and 365 days per year.

76 USEPA. 2019. User's Guide for the AMS/EPA Regulatory Model (AERMOD). U.S. EPA Office of Air Quality Planning
and Standards, Research Triangle Park, North Carolina. Available at:
https://www3.epa.gov/ttn/scram/models/aermod/aermod_userguide.pdf
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for light-duty vehicles and 3 meters for heavy-duty vehicles, and release height and initial
vertical dimension were calculated in line with USEPA haul road guidance. Elevated roadways
and highways were modeled at grade as surface sources, which is conservative for air
dispersion modeling for receptors also located at grade.’?.78:79 While the BAAQMD
recommends that traffic on roadways is out to at least 1,000 feet from the property
boundary, this analysis conservatively extends the roadways and freeways throughout the
West Oakland neighborhood, as shown in Figure 6.8°

The emergency generators were modeled as point sources with typical release characteristics
consistent with default stack parameters presented in a technical memorandum to the
BAAQMD,8! as Project-specific source parameters were not available. These parameters have
also been used by BAAQMD for the San Francisco Community Risk Reduction Plan (CRRP)
HRA modeling, as well as the West Oakland Community Action Plan DEIR.-82:83 As exact
locations of the emergency generators are not known at this time, it was assumed for the
purposes of air dispersion modeling that the ballpark stadium generator is located at grade
at the northern-most portion of the site (close to off-site sensitive receptors). The non-
ballpark generators were assumed to be located at ground level at the building centroid of
each non-ballpark building for the unmitigated scenario and on the rooftops of each non-
ballpark building at the building centroid for the mitigated scenario, as shown in Table 67.
Podium-level generators were also analyzed as part of the sensitivity analysis discussed
below. Modeled generator locations are shown in Figure 7.

The TRU operations were modeled as a single volume source at the ballpark loading dock.
The TRU operation volume source was modeled using a release height consistent with
BAAQMD trucks (5 meters). The other modeling parameters were estimated using
methodology consistent with USEPA AERMOD guidance for volume sources.

77

78

79

80

81

82

83

U.S. Environmental Protection Agency. 2018. AERMOD Implementation Guide. April 17.

From the AERMOD Implementation Guide (2018), “For cases in which receptor elevations are lower than the
base elevation of the source (i.e., receptors that are down-slope of the source), AERMOD will predict
concentrations that are less than what would be estimated from an otherwise identical flat terrain situation.”
Some receptors on-site were modeled at heights above grade (in addition to at grade). The on-site receptors are
more than 1,000 feet from the elevated freeways and are also not located downwind of the freeways; therefore,
these receptors would not have a significant impact from the freeway regardless of the heights they are
modeled.

BAAQMD. 2012a. Recommended Methods for Screening and Modeling Local Risks and Hazards. May. Available
at: http://www.baagmd.gov/plans-and-climate/california-environmental-quality-act-ceqa/ceqga-tools. Accessed:
April 2019.

Sonoma Technology, Inc (STI). 2011. Default modeling parameters for stationary sources. Technical
Memorandum from John Stilley and Stephen Reid to Phil Martien and Virginia Lau, Bay Area Air Quality
Management District. April 1.

BAAQMD. 2012b. The San Francisco Community Risk Reduction Plan: Technical Support Documentation.
December. Available at:
https://www.gsweventcenter.com/Appeal_Response_References/2012_1201_BAAQMD.pdf. Accessed: April
2019.

BAAQMD. 2019. “Draft Environmental Impact Report for the AB 617 Owning Our Air: The West Oakland
Community Action Plan.” July. Available online at: http://www.baagmd.gov/~/media/files/ab617-community-
health/west-oakland/deir/ab617_wo_deir_072519-pdf.pdf?la=en. Accessed August 19, 2019.
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Existing Howard Terminal truck activity was modeled as an area source covering the full
Project site with release parameters similar to on-road truck release parameters, discussed
above.

Modeling parameters are shown in Table 62.

3.1.2.5 Generator Sensitivity Analysis

The exact location, including height, of the generator at each of the Project non-ballpark
buildings is not known; therefore, a sensitivity analysis was performed to understand the
correlation between modeled height and health impacts. Generators were modeled at the
centroid of each parcel at three elevations: ground-level, approximate podium-level (85 feet
above ground level), and rooftop.84 For all three models, the stadium generator was modeled
at ground-level.

Ramboll conducted a health risk assessment for each of the three sets of generators
assuming both unmitigated and mitigated emissions. As discussed above, the unmitigated
generators were assumed to operate for 50 hours per year with emission factors consistent
with ATCM engine emission factors. The mitigated generators were assumed to operate for
20 hours per year with Tier 4 engines.

Results of this sensitivity analysis are presented in Table 67. In both the unmitigated and
mitigated scenarios, rooftop generators resulted in the lowest health impacts and podium-
level generators resulted in the highest health impacts. This analysis then informed the
Project health risk assessment; in the Project and Maritime Reservation Scenario HRAs, the
height of the generators was an additional control strategy. For the mitigated scenarios
presented in the Project HRA and the Maritime Reservation Scenario HRA, the non-ballpark
parcel generators were assumed to be on the roofs of the non-ballpark buildings. For the
unmitigated scenarios, the generators were assumed to be on the ground. The ground-level
generators were chosen despite having a slightly lower health impact at the MEIR than the
podium-level generators because all other sources are ground-level and therefore would
have a more conservative cumulative effect on the MEIR.

3.1.2.6 Receptors

In order to evaluate health impacts to on-site and off-site receptors, nearby sensitive
receptor populations were identified. Sensitive receptors could include areas with residents,
schools, daycare centers, parks and other recreational areas, hospitals, and senior care
facilities. Sensitive receptor locations were identified using a search performed by
Environmental Data Resources (EDR), as shown in Appendix G. The EDR report identified
schools, daycare centers, nursing homes, and hospitals near the Project. These locations
were modeled as discrete locations. Additionally, residential receptors in the broader West
Oakland area were modeled using a fine grid with 20-meter (65.6 feet) spacing within 2,000
meters of the Project site and coarse grid with 50-meter (164 feet) spacing beyond 2,000
meters of the Project site. The coarse grid extends into West Oakland and includes additional
areas close to major freeways.

Off-site receptors were modeled at a height of 1.8 m, above terrain height, consistent with
the BAAQMD guidance. Onsite receptors were modeled at heights consistent with the number

84 This sensitivity analysis was performed on a previous version of generator specifications; therefore, results are
somewhat different than presented Project results. However, the conclusions drawn from the sensitivity analysis
are still valid.

Health Risk Assessment 39 Ramboll



DRAFT Air Quality, GHG, and HRA Technical Report
Oakland Waterfront Ballpark District Project
Oakland, California

of floors of the building (starting at a height of 1.8 meters, with additional receptors at 3-
meter intervals to represent each floor of the building (4.8 m, 7.8 m, etc.) through 103.8
meters.

As discussed previously, maximum average annual dispersion factors will be estimated for
each receptor location.

Figure 8 includes a map of both off-site and on-site sensitive receptor locations evaluated in
the HRA.

3.1.2.7 Building Downwash

Turbulent eddies can form on the downwind side of buildings and may cause a plume from a
stack or point source located near the building to be drawn towards the ground to a greater
degree than if the building were not present. This is referred to as the “building downwash”
effect. The effect can increase the resulting ground-level pollutant concentrations downwind
of a building. Ramboll used the dimensions and locations of all on-site buildings, to allow
AERMOD to incorporate algorithms to evaluate the downwash effect on point source
dispersion. Point sources were only used to model the Project generators, so building
downwash was only evaluated in the Project operational generator modeling. The modeled
building locations are presented in Figure 2.

3.1.2.8 Concentrations

As discussed previously, emissions will be modeled using the unit rate emission factor
method, such that the model estimates dispersion factors based on an emission rate of 1 g/s
and the dispersion factors have units of [ug/m3]/[g/s]. For each modeled construction and
operational source group, estimated average emissions were multiplied by the dispersion
factors.

3.1.2.9 Modeling Adjustment Factor

OEHHA recommends applying an adjustment factor to the annual average concentration
modeled assuming continuous emissions (i.e., 24 hours per day, seven days per week),
when the actual emissions are less than 24 hours per day and exposures are concurrent with
activities occurring as part of the Project.8>

Resident children were assumed to be exposed to annual construction and operational
emissions (averaged from actual operating hours) 24 hours per day, seven days per week,
350 days per year. This assumption is consistent with the modeled annual average air
concentration (24 hours per day, seven days per week). Thus, the annual average
concentration was not adjusted for the residential population.

3.2 Risk Characterization Methods

In February 2015, OEHHA released the updated Air Toxics Hot Spots Program Guidance
Manual for Preparation of Health Risk Assessments, which combines information from
previously-released and adopted technical support documents to delineate OEHHA's revised

85 Cal/EPA, OEHHA. 2015a. Air Toxics Hot Spots Program Risk Assessment Guidelines. February. Available at:
https://oehha.ca.gov/media/downloads/crnr/2015guidancemanual.pdf. Accessed: April 2019.
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risk assessment methodologies based on current science.® The BAAQMD has issued
Guidelines on adopting the OEHHA 2015 Guidance Manual. This evaluation utilizes the 2015
methodology; details of this methodology are discussed below.

3.2.1 Exposure Assessment

Potentially Exposed Populations: This analysis evaluates on- and off-site sensitive receptors
based on OEHHA 2015 Hot Spots Guidelines. Based on the sensitive receptor search for the
Project, the following sensitive receptors were identified:

On-site:

e Residents

e Daycare children

Off-Site:

e Residents

e Daycare children

e School children

e Patients in hospitals or medical facilities

A conservative approach of considering all on-site and off-site sensitive receptors as
residential receptors was used in this analysis. The exposure rate for the residential scenario
is more conservative than those for other sensitive receptor types (i.e., school child, daycare
child, and patients) as residents have the highest exposure frequency, exposure time, and
exposure duration.87.88

86

87

88

Cal/EPA, OEHHA. 2015b. Air Toxics Hot Spots Program Risk Assessment Guidelines. Guidance Manual for
Preparation of Health Risk Assessments. Appendix D: Risk Assessment Procedures to Evaluate Particulate
Emissions from Diesel-Fueled Engines. February. Available at:
https://oehha.ca.gov/media/downloads/crnr/2015gmappendices.pdf. Accessed: April 2019.

USEPA. 2009. Metabolically derived human ventilation rates: A revised approach based upon oxygen
consumption rates. EPA/600/R-06/129F.

OEHHA 2015b presents eight-hour breathing rates for sedentary/passive activities, light intensity activities and
moderate intensity activities (see Table 5.8), derived from a base USEPA document (USEPA 2009). While OEHHA
2015b recommends that a Tier 1 evaluation of a daycare scenario assume eight hours of moderate intensity
activities, the USEPA 2009 base document lists daycare as ranging from a minimum of sedentary & passive
activities to a maximum of light intensity activity, with an average of light intensity activities (see USEPA
Appendix B, page B-7). According to USEPA 2009, an average child (0-6 years old) spends approximately 14.5
hour/day in sedentary/passive activities (including sleep or nap), 5.8 hours/day in light intensity activities, 3.7
hours/day in moderate intensity activities and 0.2 hours/day in high intensity activities. OEHHA recommends the
eight hours of moderate activity as an initial screen for 8-hour exposure duration, even though the USEPA base
document indicates that less than half that time would be spent at that level of intensity, with the majority of
the balance of the time would be spent in either light intensity or sedentary activities. This results in an overall
lower average breathing rate for the 8-hour exposure duration.

Under the construction scenario, assuming most of the sleeping occurs during the night hours, the exposure
activities and breathing rate will be the same for the resident child and the daycare child. As construction
activities occur during the day, the construction exposures and risks will be the same for the two receptor types
assuming they are both present for the construction time and duration. As the daily construction duration is
greater than the 8-hour daycare exposure time and the construction duration is greater than the 6-year daycare
exposure duration, the residential scenario is more conservative. Under the operational scenario, the resident is
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Three exposure scenarios are included in the health risk analysis. For the first exposure
scenario, “Scenario 1”, off-site residents were evaluated for a health risk analysis of a fetus
in its third trimester at the beginning of Project construction and exposed to all construction
emissions and approximately 27 years of operational emissions. For the second exposure
scenario, “Scenario 2", off-site residents and on-site residents in Phase 1 areas were
evaluated for a health risk analysis of a fetus in its third trimester during overlapping Phase
2 construction and operations of Phase 1 land uses and exposed to all subsequent
construction emissions and approximately 30 years of operational emissions.8° Finally, for
the third exposure scenario, “Scenario 3", off-site and all on-site residents were both
evaluated for a health risk analysis of a fetus in its third trimester during operations following
full buildout and exposed to approximately 30 years of subsequent operational emissions.

These three exposure scenarios are reasonable to analyze for a conservative health risk
assessment. Given the phased nature of the Project, the construction schedule is not yet
finalized and buildout years are subject to change; however, the assumptions analyzed in
this health risk assessment are reasonable to assume given the best available information at
the time of the analysis. As previously stated in this report, the phasing schedule assumed
for the purposes of the CEQA analysis represents an accelerated phasing schedule for the
Project for the purposes of conservatively assessing impacts, and construction would most
likely not occur at a more rapid pace than is analyzed. Emission factors of chemicals
assessed in the HRA are anticipated to be lower in later years with improved on-road vehicle
efficiency and cleaner off-road construction equipment; therefore, overall emissions and
health impacts would be lower if the schedule was extended.

Exposure Assumptions: The exposure parameters used to estimate excess lifetime cancer
risks for exposed populations were obtained using risk assessment guidelines from OEHHA
and BAAQMD.%9%1 Exposure assumptions are shown in Table 63 and Table 64.

Calculation of Intake: The dose estimated for each exposure pathway is a function of the
concentration of a chemical and the intake of that chemical. The intake factor for inhalation,
IFinn, can be calculated as follows:

89

90

91

assumed to be exposed for 30 years, as compared to the daycare child who is assumed to be exposed for 6
years. Under this scenario, the residential scenario is a conservative estimate of the daycare child exposure and
risk. In addition, the resident child is assumed to be exposed 24 hours/day, 7 days/week as compared to the
daycare child that are assumed to be exposed 8 hours/day and 5 days/week. For all of these reasons, it is most
conservative to analyze all sensitive receptors as residents, as they would be exposed to all hours of
construction emissions while a daycare child would only be exposed to some of them.

It is assumed that there will be on-site receptors during phases of construction; e.g. when Phase 1 is
constructed, it is assumed that the on-site occupants will immediately use the portion of the completed site.
Therefore, on-site residents were analyzed commencing with completion of Phase 1 and Phase 2 of construction.

Cal/EPA, OEHHA. 2015b. Air Toxics Hot Spots Program Risk Assessment Guidelines. Guidance Manual for
Preparation of Health Risk Assessments. Appendix D: Risk Assessment Procedures to Evaluate Particulate
Emissions from Diesel-Fueled Engines. February. Available at:
https://oehha.ca.gov/media/downloads/crnr/2015gmappendices.pdf. Accessed: April 2019.

BAAQMD. 2016. Health Risk Assessment Guidelines. Air Toxics NSR program. December. Available at:
http://www.baagmd.gov/~/media/files/planning-and-research/permit-
modeling/hra_guidelines_12_7_2016_clean-pdf.pdf. Accessed: April 2019.
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IFinn = DBR * FAH * EF * ED * CF

AT
Where:
IFinn = Intake Factor for Inhalation (m3/kg-day)
DBR = Daily Breathing Rate (L/kg-day)
FAH = Frequency of time at Home (unitless)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
AT = Averaging Time (days)
CF = Conversion Factor, 0.001 (m3/L)

The chemical intake or dose is estimated by multiplying the inhalation intake factor, IFinn, by
the chemical concentration in air, C;. When coupled with the chemical concentration, this
calculation is mathematically equivalent to the dose algorithm given in the current OEHHA
Hot Spots guidance.®?

3.2.2 Age Sensitivity Factors

The estimated excess lifetime cancer risks for a resident will be adjusted using age
sensitivity factors (ASFs) that account for an “anticipated special sensitivity to carcinogens”
of infants and children as recommended in the OEHHA Technical Support Document and
OEHHA 2015 Guidance.®3:%4 Cancer risk estimates were weighted by a factor of 10 for
exposures that occur from the third trimester of pregnancy to two years of age and by a
factor of three for exposures that occur from two years through 15 years of age, as shown in
Table 65. No weighting factor (i.e., an ASF of one, which is equivalent to no adjustment) is
applied to ages 16 and older.

If Project phasing were to be extended beyond the anticipated buildout schedule, DPM and
PM, s emissions would be spread out and therefore, overall concentrations would be lower
during the sensitive age ranges of third trimester of pregnancy to two years of age;
therefore, overall emissions and health impacts would be lower if the schedule was
extended, and for this reason, the accelerated phasing schedule assumed in this analysis is
conservative.

92 Cal/EPA, OEHHA. 2015b. Air Toxics Hot Spots Program Risk Assessment Guidelines. Guidance Manual for
Preparation of Health Risk Assessments. Appendix D: Risk Assessment Procedures to Evaluate Particulate
Emissions from Diesel-Fueled Engines. February. Available at:
https://oehha.ca.gov/media/downloads/crnr/2015gmappendices.pdf. Accessed: April 2019.

93 Cal/EPA. 2009. Technical Support Document for Cancer Potency Factors: Methodologies for Derivation, Listing
of Available Values, and Adjustment to Allow for Early Life Stage Exposures. May. Available online at:
https://oehha.ca.gov/media/downloads/crnr/tsdcancerpotency.pdf.

%4 Cal/EPA, OEHHA. 2015. Air Toxics Hot Spots Program Risk Assessment Guidelines. Guidance Manual for

Preparation of Health Risk Assessments. Appendix D: Risk Assessment Procedures to Evaluate Particulate
Emissions from Diesel-Fueled Engines. February. Available at:

https://oehha.ca.gov/media/downloads/crnr/2015gmappendices.pdf. Accessed: April 2019.
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3.2.3 Toxicity Assessment

The toxicity assessment characterizes the relationship between the magnitude of exposure
and the nature and magnitude of adverse health effects that may result from such exposure.
For purposes of calculating exposure criteria to be used in risk assessments, adverse health
effects are classified into two broad categories - cancer and non-cancer endpoints. Toxicity
values that are used to estimate the likelihood of adverse effects occurring in humans at
different exposure levels are identified as part of the toxicity assessment component of a risk
assessment.

Ramboll utilized the Cal/EPA-approved inhalation cancer potency factor for DPM to evaluate
DPM emitted from construction and operational sources.®> For gasoline vehicles, exhaust and
evaporative TOGs from gasoline-fueled vehicles were evaluated based on the organic
chemical profiles from the ARB.%¢ The chronic toxicity values for chemicals evaluated in this
analysis are summarized in Table 66.

3.2.4 Risk Characterization
3.2.4.1 Estimation of Cancer Risks

Excess lifetime cancer risks are estimated as the upper-bound incremental probability that
an individual will develop cancer over a lifetime as a direct result of exposure to potential
carcinogens. The estimated risk is expressed as a unitless probability. The cancer risk
attributed to a chemical is calculated by multiplying the chemical intake or dose at the
human exchange boundaries (e.g. lungs) by the chemical-specific cancer potency factor
(CPF).

The equation used to calculate the potential excess lifetime cancer risk for the inhalation
pathway is as follows:

Riskinh = Ci x CF x IFinh x CPF— x ASF

Where:

Riskinn = Cancer risk; the incremental probability of an individual
developing cancer as a result of inhalation exposure to a
particular potential carcinogen (unitless)

G = Annual average air concentration for chemical; (ug/m3)

CF = Conversion factor (mg/ug)

IFinn = Intake factor for inhalation (m3/kg-day)

CPF; = Cancer potency factor for chemical;

(mg chemical/kg body weight-day)-1

ASF = Age sensitivity factor (unitless)

95 Cal/EPA, OEHHA. 2018. OEHHA/ARB Consolidated Table of Approved Risk Assessment Health Values. May.
Available at: https://www.arb.ca.gov/toxics/healthval/contable.pdf. Accessed: April 2019.

% Used speciation profile 2111 for gasoline TOG exhaust and profile 422 for gasoline TOG evaporative emissions.
Available at: https://ww3.arb.ca.gov/ei/speciate/speciate.htm
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3.2.4.2 Estimation of Chronic Noncancer Hazard Indices

The potential for exposure to result in adverse chronic noncancer effects is evaluated by
comparing the estimated annual average air concentration (which is equivalent to the
average daily air concentration) to the noncancer chronic reference exposure level (cREL) for
each chemical. When calculated for a single chemical, the comparison yields a ratio termed a
hazard quotient (HQ). To evaluate the potential for adverse chronic non-cancer health effects
from simultaneous exposure to multiple chemicals, the HQs for all chemicals are summed,

yielding a HI:
HQi = Ci /cREL
HI = Y HQ
Where:
HI = Hazard index
HQi = Chronic hazard quotient for chemical i
Ci = Annual average concentration of chemical i (ug/m?3)
cRELi = Chronic noncancer reference exposure level for chemical i
(Hg/m3)
3.3 Health Risk Assessment Results

Health impacts from Project construction and Project operations were added together to
estimate the combined health risk impacts of construction activities and Project operation for
each Scenario discussed above. For the off-site MEIR, net health impacts are estimated by
identifying the sensitive receptor location with the maximum value for Project health impacts
minus the existing operational health impact of sources planned for removal at Howard
Terminal.

3.3.1 Impacts from the Project

A breakdown of excess lifetime cancer risk from Project construction, operational generators,
operational traffic, and removed existing truck activity at Howard Terminal at the MEIR is
shown in Table 69. The table also shows the Scenario for which the maximum was
identified. Similar breakdowns for chronic HI and PM, s concentration are shown in Table 70
and Table 71, respectively. These tables also show the Scenario for which the maximums
were identified, as well as the year for which the maximum occurred since chronic HI and
PM;.5 concentrations are annual impacts. Locations of the MEIRs are shown in Figure 9.

Starting on January 1, 2020, 2019 California Title 24 requires all residential heating/cooling
and ventilation systems to have Minimum Efficiency Reporting Value (MERV)-13 filters.®” As
Project construction would begin after January 1, 2020, residential units will have filtration
installed. The Project may be required to install MERV-16 filters. MERV-16 is effective at
reducing concentrations of PM by 95% or better.%8

7 California Energy Commission. 2019 Building Energy Efficiency Standards for Residential and Nonresidential
Buildings. Title 24, Part 6, and Associated Administrative Regulations in Part 1. Available online at:
https://www.energy.ca.gov/2018publications/CEC-400-2018-020/CEC-400-2018-020-CMF.pdf

%8 National Air Filtration Association (NAFA). 2018. Understanding MERV - October 2018. Available online at
https://www.nafahqg.org/understanding-merv/. Accessed September 2019.

Health Risk Assessment 45 Ramboll


https://www.energy.ca.gov/2018publications/CEC-400-2018-020/CEC-400-2018-020-CMF.pdf
https://www.nafahq.org/understanding-merv/

Air Quality, GHG, and HRA Technical Report
Oakland Waterfront Ballpark District Project
Oakland, California

To understand the effects associated with installing MERV-16 filters, Ramboll ran building
simulations to quantify the proportion of air entering a dwelling unit that would pass through
the MERV-16 filter. Building simulations for Oakland were run through Integrated
Environmental Solutions Virtual Environment (IESVE, version 2018.2.0.0) assuming a ten-
minute time step. A constant mechanical ventilation rate was estimated based on American
Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) minimum
ventilation rates in breathing zones®® and an average of four occupants per room. In the
simulations, windows were assumed to be opened when the outdoor temperature was
between 16 and 26 degrees Celsius. Total air entering the room was estimated as the sum of
mechanical ventilation and any air through the windows or doors. The simulation was
repeated for a room modeled at two representative elevations (60 and 80 meters above the
ground) and all four cardinal directions. Two elevations were chosen to account for any
potential differences associated with height above ground. The percent of air through the
filters was then scaled by the minimum MERV-16 efficiency of 95%.190 The result from each
simulation was averaged together to determine an average MERV-16 efficiency of 76%.

While it is expected that exposure to DPM associated with on-road traffic would also
decrease, speciated TOG is not filtered by MERV-16 filtration. Ramboll determined the
specific fraction of overall health impacts from traffic are from DPM versus speciated organics
for each of the three fleets. These results are presented in Table 68. For simplicity, the
minimum percent contribution of DPM from each fleet across all years is shown.

When accounting for factors such as open windows, infiltration, and ventilation, the health
risk reduction from particulate pollution resulting from use of filters is approximately 76%.
Health impacts to onsite receptors from construction of later phases and use of emergency
generators were reduced by 76% because all sources of health impacts are from DPM. For
traffic sources, the 76% reduction from MERV-16 filtration was scaled by the average
percent contribution to health impacts of DPM for traffic across all onsite receptors, as shown
in Table 68.

%9 ASHRAE. Standard 62.1-2016. Ventilation for Acceptable Indoor Air Quality. 2016. Available online at:
https://ashrae.iwrapper.com/ViewOnline/Standard_62.1-2016

100 ASHRAE 52.1 MERV Rating: https://www.nafahq.org/understanding-merv/
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4. LOCALIZED CARBON MONOXIDE IMPACTS FROM
MOTOR VEHICLE TRAFFIC

The screening level for CO emissions from operational traffic is 44,000 vehicles per hour. The
traffic study from Fehr & Peers shows that average hourly trip generation from the Project on
local streets is approximately 19,772 vehicles per hour, which is approximately 55% lower
than the BAAQMD's screening level.1%1 Therefore, operational traffic is a minor contributor to

operational CO emissions.

101 BAAQMD. 2011a. California Environmental Quality Act Air Quality Guidelines. May. Available at:
http://www.baagmd.gov/~/media/Files/Planning%?20and%?20Research/CEQA/BAAQMD%20CEQA%20Guidelines

_May%?202011_5_3 11.ashx. Accessed: April 2019.
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5. CUMULATIVE ANALYSIS

In addition to the evaluation of an individual project, the BAAQMD CEQA Guidelines
recommend a cumulative evaluation of a project which includes other air emissions sources
within a “zone of influence” of 1,000 feet surrounding the project. Ramboll evaluated the
cumulative health risk impacts associated with Project construction and operation using two
methods. First, Ramboll calculated cumulative health impacts using the BAAQMD CEQA
Guidelines and existing tools.192 Second, Ramboll extracted background results from the
Final Environmental Impact Report (EIR)for the West Oakland Community Action Plan (West
Oakland EIR).103 These methods and results are discussed below.

5.1 Cumulative Analysis using BAAQMD-Recommended Methods

In accordance with BAAQMD CEQA Guidelines, Ramboll conducted a cumulative HRA for both
offsite sensitive receptors and new onsite sensitive receptors created by the Project. The
cumulative assessment tabulates the impact of Project-related construction and operational
risks plus existing offsite local sources (stationary and mobile) at the offsite and onsite
Project MEIR locations for construction. The evaluation requires the identification of any
stationary and mobile sources within 1,000 feet of the Project boundary. In addition to the
evaluation of each single source, the combined health risk from all TAC and PM;_ s sources are
evaluated.

Sources evaluated in the cumulative health risk assessment include any BAAQMD permitted
stationary source, roadways with over 10,000 vehicles per day, and any other major source
of emissions within the zone of influence such as railways. Stationary sources and roadways
included in this cumulative analysis are presented in Table 85 and Table 86, respectively.
The BAAQMD provides tools with conservative estimates of impacts from these sources,
including a stationary source tool,1%4 a raster file containing railway screening results,
highway screening results, major roadway screening results, and roadway screening tables.
BAAQMD’s major roadway screening tool includes impacts from all roadways with daily traffic
above 30,000 vehicles per day. The roadway screening tables should be used for any
roadway between 10,000 vehicles per day and 30,000 vehicles per day.

To determine roadways with more than 10,000 vehicles per day and less than 30,000
vehicles per day, Ramboll used existing traffic volumes provided by Fehr & Peers.1%5 Ramboll
used volumes that included existing traffic plus traffic anticipated after the development of
the Downtown Oakland Specific Plan (DOSP). This is conservative as DOSP volumes are
volumes projected for the next 20 years of growth in the downtown West Oakland area.

102 BAAQMD. 2017. California Environmental Quality Act Air Quality Guidelines. May. Available at:
http://www.baagmd.gov/~/media/files/planning-and-research/ceqa/ceqga_guidelines_may2017-pdf.pdf?la=en.
Accessed: April 2019.

103 BAAQMD. 2019. “Draft Environmental Impact Report for the AB 617 Owning Our Air: The West Oakland
Community Action Plan.” July. Available online at: http://www.baagmd.gov/~/media/files/ab617-community-
health/west-oakland/deir/ab617_wo_deir_072519-pdf.pdf?la=en. Accessed August 19, 2019.

104 Ramboll submitted a Stationary Source Inquiry to BAAQMD to determine that all sources provided in the online
tool were up-to-date.

105 Fehr & Peers. 2020. Memorandum, Subject: Howard Terminal - Air, Noise, and Greenhouse Gas Forecast
Inputs. January 27. See Appendix B.
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Based on these volumes, 5t Street, north of the Project site, falls into this range, with
approximately 13,850 vehicles per day.

The highway screening tool, major roadway screening tool and railway screening tool were
used to estimate the health impacts from all highways, major roadways, and railways and
combined with the impacts from all other sources at the mitigated operational MEIR.

The combined cancer risk, non-cancer chronic hazard index, and PM;_ s concentration from all
the sources at the Project MEIR are shown in Table 87.

5.2 Cumulative Analysis using West Oakland EIR Results

In addition to the methodology described above, Ramboll also evaluated cumulative
operational impacts using background health risk results from the West Oakland Final EIR,
published October 2, 2019. Because the West Oakland EIR does not evaluate Chronic HI
impacts, the cumulative impact estimates were only estimated for excess lifetime cancer risk
and PM; s concentrations.

The BAAQMD provided Ramboll with modeled 2024 background cancer risk and PM;.5
concentration results for all of West Oakland. Ramboll extracted these results at individual
Project receptor locations to determine the cumulative cancer risks and PM; s concentrations
associated with background West Oakland sources at the Project MEIRs. A detailed
breakdown and summary of impacts are shown in Table 88 and Table 89. The MEIRs
shown in the cumulative analysis represent the scenario that included mitigation for offsite
and onsite residents. These MEIRs do not reflect the highest impact from the Project and
cumulative sources combined, but rather the MEIRs selected from Project impacts only,
consistent with BAAQMD CEQA Guidelines. 1%6 The locations of these MEIRs are shown in
Figure 9.

The emissions quantification tools and methods used in the West Oakland EIR and this
analysis differ slightly; however, these variations are expected to only have minor effects on
the results. According to the BAAQMD West Oakland EIR, for on-road vehicle emissions, the
BAAQMD used EMFAC2014, whereas this analysis used the newer EMFAC2017. For dispersion
modeling meteorological data, the BAAQMD used the Oakland Sewage Treatment Plant for
2014, whereas this analysis used the Oakland International Airport for 2014 through 2018.
Five years of off-site meteorological data is typically recommended when on-site data is not
available.%7 For dispersion modeling terrain data, BAAQMD utilized the Shuttle Radar
Topography Mission digital terrain data and Ramboll utilized the National Elevation Dataset.
Health risk variables, such as age sensitivity factors, daily breathing rates, exposure
duration, are the same in both analyses.

Modeling source parameters used for construction and operational sources also varied
slightly between this analysis and the West Oakland EIR. Construction sources were not
modeled in the West Oakland EIR. According to the West Oakland EIR, permitted stationary
sources were modeled as point sources, consistent with how permitted stationary sources
(i.e., generators) were modeled in this analysis for the Project. Default modeling parameters
for standby generators in the West Oakland EIR are the same as those used for the Project

106 BAAQMD. 2017. California Environmental Quality Act Air Quality Guidelines, May. Available at:
http://www.baagmd.gov/~/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en.
Accessed: March 2019.

107 U.S. EPA’s Guideline on Air Quality Models 40 CFR 51, Appendix W (Revised, January 17, 2017)
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generators. Additionally, on-road mobile sources were modeled as adjacent volume sources
in the West Oakland EIR, as was done in the Project analysis; however, release heights,
initial vertical dimension, and initial lateral dimension were slightly different between the two
analyses. These variations are not expected to result in a major difference in results.

Finally, truck-related businesses and Port Trucks at terminals (transiting, idling) were
modeled as area sources, which is consistent with how existing truck activity at Howard
Terminal was modeled in the Project analysis. Release heights and initial vertical dimensions
used in the West Oakland EIR analysis and the Project analysis were slightly different;
however, these variations are not expected to result in major differences in results.
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6. MARITIME RESERVATION SCENARIO

6.1 Maritime Reservation Scenario Description

As discussed above, the Maritime Reservation Scenario involves an alternative site plan for
the Project that will be analyzed alongside the Project site plan described above. Under the
Term Sheet between the Project sponsor and the Port of Oakland, the Port would have the
right to terminate the Project sponsor’s development rights to a portion of the Project site
located generally within the southwestern corner of the site if the Port deemed that area
necessary to accommodate the expansion of the turning basin that is used to turn large
vessels within Oakland’s Inner Harbor. Under this scenario, the turning basin would be
expanded as part of a separate project.

Under the Term Sheet, the Port of Oakland could, at any point within the next 10 years,
choose to exercise its option and take back up to approximately 10 acres of the site from the
Project sponsor, as shown in Figure 10. As a result, the Project site plan would be modified,
and the proposed development would be denser, fitting the same development program
(i.e., the ballpark and mix of other uses proposed) onto the smaller site.

The Port of Oakland has not proposed, designed, approved, or secured permitting for an
expanded turning basin and the impacts of the expansion are not considered in this AQTR. If
the Port were to exercise its option and take back a portion of the Project site from the
Project sponsor, the Port would analyze the potential impacts of expanding the turning basin
as a separate project at that time.

Changes to the Project site plan that would occur with the Maritime Reservation Scenario
would occur within the area of the Project site that would be developed after Phase 1. The
Maritime Reservation Scenario would distribute the Project’s development program
differently within the altered site configuration. Proposed uses affected in the area that
would be reserved for the expanded turning basin include public open space within the
Waterfront Park; portions of the proposed extensions of Filbert Street, Myrtle Street and
Market Street leading to the water; public trust related uses on Blocks 8 and 16; and mixed-
use development on Block 15 and a portion of Blocks 12.

Following is a list of characteristics of the Maritime Reservation Scenario that differ from the
Project and that form the basis for the analysis herein:

e The Project Site boundary would be changed in the southwest corner of the site;

e The Project Site acreage would be reduced from 55 to approximately 45 acres (an
approximate 10-acre reduction);

e Blocks 8, 15, and 16 would be eliminated and Block 12 would be reduced in size;
e The Waterfront Park would be reduced from 10.5 acres to approximately 6.9 acres; and

¢ While the maximum building heights would not change, the overall site density/intensity
within those maximum heights would be increased, since the Project site would be
approximately 10 acres smaller and the development program would remain unchanged.

This AQTR will discuss the air quality, greenhouse gas, and health risk effects of the Maritime
Reservation Scenario that are different from those identified for the Project. Again, this
analysis does not analyze the construction or operational impacts of the turning basin
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expansion itself; that is an independent project initiated by the Port that would be addressed
separately.

According to the Project sponsor, since all of the square footage of the Project is being
preserved (in a smaller footprint) in the Maritime Reservation Scenario, the land uses
(shown in Table 1), activities, attendance, and population data (shown in Table 2), and
construction schedule (shown in Table 3), are the same as the Project. The construction
equipment list (shown in Table 4 and Table 5) , and mobile trips associated with hauling,
vendor deliveries, and workers are the same, except the emissions from these sources were
scaled for horizontal development of Phase 2 by the change in site acreage for Phase 2.

Because land uses and activities are the same for the Maritime Reservation Scenario and the
Project, operations between the two scenarios are generally assumed to remain the same,
with the exception of generators. The Maritime Reservation Scenario will have fewer non-
ballpark buildings than the Project with more square footage each; therefore fewer
generators are required. Because the maximum heights of the buildings remains the same as
the Project, the maximum size of the generators also remains the same as the Project. This
is described further in Section 6.2.2.

6.2 Maritime Reservation Scenario CAP and GHG Emissions
6.2.1 Construction CAP and GHG Emissions

As described above, the construction schedule and equipment list (types, horsepower, etc.
but not emissions) for the Maritime Reservation Scenario were assumed to be the same as
the Project. Construction emissions for the Maritime Reservation Scenario were calculated by
scaling Project emissions by the change in acreage for on-road vehicles and off-road
equipment for horizontal development.1%8 Construction scaling factors are shown in Table
72. Architectural coating and vertical building construction phases are not anticipated to
change with this scenario since overall building square footage will be preserved; therefore,
these emissions are not scaled. Paving off-gassing emissions from the parking lot are also
conservatively not scaled, but paving emissions for the roadways are scaled. For GHG
emissions, electric equipment and water use emissions are conservatively not scaled.

As with the Project, the mitigated emissions assume Tier 4 off-road equipment for most
equipment (exceptions noted in Table 4), as well as super-compliant low VOC paint for
indoor architectural coatings. Summaries of the unmitigated and mitigated construction
Maritime Reservation Scenario CAP emissions are provided in Table 73 and Table 74,
respectively. A summary of the Maritime Reservation Scenario construction GHG emissions is
provided in Table 75.

6.2.2 Operational CAP and GHG Emissions

As discussed above, operational emissions are expected to be very similar to the Project
operational emissions, since the overall population and activities will be identical. Therefore,
the only changes to operational emissions are assumed to be changes to the number of
onsite emergency generators, since there will be fewer non-ballpark buildings than the
Project.

108 Note that the acreage of Phase 1 does not change between the Project and Maritime Reservation Scenario, thus
construction emissions do not change. The 10 acre decrease in land use between the Project and Maritime
Reservation Scenario impacts Phase 2 only, resulting in a scaling factor of 0.67.
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A list of generators and their respective horsepowers were provided by the Project sponsor
for the Maritime Reservation Scenario. As with the Project, the mitigated generators assume
20 hours of operation per year and operation on the rooftop. Details of these generators, as
well as the unmitigated and mitigated generator emissions from the Maritime Reservation
Scenario are provided in Table 76 and Table 77, respectively.

Summaries of the unmitigated and mitigated operational Maritime Reservation Scenario CAP
and GHG emissions are provided in Table 78 and Table 79, respectively.

Net New Overlapping Construction and Operational CAP Emissions

As was done for the Project, construction and operational emissions were summed together
during years when they occur simultaneously. Summaries of the unmitigated and mitigated
net new overlapping construction and operational CAP emissions for the Maritime
Reservation Scenario are given in Table 80 and Table 81.

Maritime Reservation Scenario Health Risk Analysis
Maritime Reservation Scenario HRA Methodology Differences

Methods used in the health risk analysis for the Maritime Reservation Scenario are the same
as those used for the Project, with the few exceptions noted below. Where exceptions are
not noted, it can be assumed that methods follow the Project HRA methods.

Although construction of the Maritime Reservation Scenario could take up to 10 years to
construct, Ramboll conservatively assumed that the construction schedule would mimic the
Project schedule, which is based on seven years of construction. Assuming a shorter time
period for construction is conservative for the reasons discussed in Section 3.2.1.

Toxic Air Contaminant Emissions

All construction and operational sources of emissions included in the Project HRA were also
included in the Maritime Reservation Scenario HRA, with the exception of operational
generators, which there are fewer generators in the Maritime Reservation Scenario.
Differences in CAP emissions, which directly convert to DPM emissions used in the HRA, are
noted in Section 6.2 above.

6.3.1.2 Air Dispersion Modeling and Risk Characterization Methods

6.3.2

Air dispersion modeling and risk characterization methods used for the Maritime Reservation
Scenario are identical to those used for the Project, with the exception of the following slight
differences in emission rates and source parameters:

e Emission Rates: As discussed above, the Maritime Reservation Scenario operations
include 15 emergency diesel generators, while the Project operations include 17.

e Source Parameters: Modeled construction area sources are smaller for the Maritime
Reservation Scenario than for the Project, due to the smaller footprint of the Maritime
Reservation Scenario relative to the Project. This is shown in Figure 10. All other source
parameters should be identical to those modeled for the Project.

Maritime Reservation Scenario HRA Results

Health impacts from Maritime Reservation Scenario construction and operations were added
together to estimate the combined health risk impacts for each Scenario discussed in the
Project HRA section. A summary of excess lifetime cancer risk from the Maritime Reservation
Scenario is shown in Table 82. Maximum non-cancer chronic HI and PMa. s concentration
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results are shown in Table 83 and Table 84, respectively. Locations of the MEIRs are shown
in Figure 11.

Ramboll analyzed the cumulative impacts at the Maritime Reservation Scenario onsite and
offsite MEIRs using BAAQMD-recommended methods. Stationary sources and roadways
included in this cumulative analysis are presented in Table 90 and Table 91, respectively.
The combined cancer risk, non-cancer chronic hazard index, and PM;_ s concentration from all
the sources at the Maritime Reservation Scenario MEIRs are shown in Table 92. In addition
to the BAAQMD-recommended methodology, Ramboll also evaluated cumulative operational
impacts using background health risk results determined in the West Oakland Final EIR,
published October 2, 2019. A detailed breakdown and summary of these impacts at the
Maritime Reservation Scenario MEIR are shown in Table 93 and Table 94.
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7. PROJECT VARIANTS

7.1 Project Variants Descriptions

The Project may include one or more variants, which are Project elements that may or may
not be proposed as part of the Project for particular reasons. Both variants are described
briefly below. The locations of the variants relative to the Project site are depicted in Figure
12. Additional details regarding these variants, including construction schedules, equipment
lists, and trip generations, are shown in Table 95, Table 96, and Table 99, respectively.
These details were provided by the Project sponsor.

7.1.1 Peaker Power Plant

The Peaker Power Plant variant would implement the planned conversion of the existing
Oakland Power Plant (now referred to as the “Peaker Power Plant”) in the historic PG&E
Station C facility from using jet fuel for peak power generation to a battery energy storage
system.

The site of this variant is on the Project site, fronting Embarcadero West between Martin
Luther King Way and Jefferson Street, and includes the associated fuel storage tank east of
Jefferson Streets. The variant involves alterations to the existing power plant building,
demolition of the existing fuel tank, and construction of a mixed-use building on the fuel tank
parcel.

This is a variant in this EIR because the Oakland A’s do not control the site, although they
have entered into an agreement with the Peaker Power Plant’s owner, who believes that the
increased energy demand associated with the Project will make the conversion to battery
storage economically feasible.

7.1.2 Aerial Gondola

The Aerial Gondola variant would include the Project as well as a new aerial gondola above
and along Washington Street, extending from 10th Street in downtown Oakland to Jack
London Square. The gondola would be a mass transit option for people going to the Project
site on a daily basis and for events. The gondola would transport people from downtown
Oakland near the 12th Street BART Station and Oakland Convention Center to Jack London
Square at the foot of Washington Street. The gondola is proposed to traverse over the
skyway between the courthouse and police building at Washington and 6th Street, over the
Nimitz Freeway I-880, and over the railroad tracks. This variant could be implemented with
the Project in Phase 1 (by opening day of the ballpark) or before Full Buildout.

7.2 Project Variant Emissions
7.2.1 Construction CAP and GHG Emissions

If implemented, both Project Variants will potentially result in increased one-time
construction CAP and GHG emissions. These increases are anticipated to be minimal relative
to the overall Project lifetime CAP and GHG emissions. Construction emissions from each
variant were quantified using the same methods used for the Project, which are consistent
with CalEEMod® methodology. According to the Project Sponsor, the mixed-use building
proposed to be constructed on the fuel tank parcel site would be part of the overall land use
program of the Project (if constructed) and would therefore not add additional construction
emissions; building construction activity would already be accounted for in construction of
the overall land use program for the Project.
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Construction schedules, equipment lists, and trip generation rates were provided for each
variant by the Project sponsor and are shown in Table 95, Table 96, and Table 99,
respectively. Water truck emissions and the associated water use emissions are shown in
Table 97 and Table 98, respectively. Electric construction equipment and resulting GHG
emissions are shown in Table 100.

A summary of Project Variant construction CAP emissions is presented in Table 101 and a
summary of Project Variant construction GHG emission is presented in Table 102.

7.2.2 Operational CAP and GHG Emissions

The Aerial Gondola and Peaker Power Plant variants are expected to have substantial
reductions in CAP emissions and are therefore quantified. Additionally, the Aerial Gondola
and Peaker Power Plant variants have significant potential to reduce GHG emissions from the
Project, by either reducing VMT, in the case of the Aerial Gondola variant, or by reducing
consumption of fossil fuels, in the case of the Peaker Power Plant variant.

The Aerial Gondola variant would result in new CAP and GHG emissions associated with
electricity use at the three gondola stations: Jack London Station, 10th Street Station, and
Tower 3rd Street Station. The total electricity use rates at each of the three stations was
estimated by SCJ Alliance.!%® GHG emissions from this electricity use were calculated using
the 2027 electricity use emission factor. The increase in emissions due to electricity use at
the gondola stations is shown in Table 103.

The Aerial Gondola variant would also result in new CAP and GHG emissions associated with
the operation of generators at the three gondola stations: Jack London Square, 10th Street
Station, and Tower 3rd Street Station. As described further in Section 3.1, operation of
emergency generators also results in the emissions of DPM, a recognized TAC in California.
DPM emissions were assumed to be equivalent to PMip emissions from diesel-powered
generator exhaust.

Unmitigated emissions were calculated assuming that the new Aerial Gondola variant
generators could operate for up to 50 hours per year for maintenance purposes, which is
consistent with the maximum allowed testing time from the ATCM for Stationary
Compression Ignition Engines (17 CCR 93115).110 For this analysis we conservatively
assumed the highest limit allowed under the ATCM in the unmitigated scenario.

Aerial gondola generator emissions were also calculated both for a mitigated scenario
assuming generators are equipped with Tier 4 engines and 20 hours per year operation for
routine testing and maintenance. Tier 4 engines can be used in on-site emergency
generators to achieve reductions in DPM emissions, as well as NOx and ROG reductions, for
engines larger than 25 HP. The use of Tier 4 engines also has health risk benefits due to DPM
emission reductions, as discussed further below. Generator emission factors and resulting
emissions for both scenarios are shown in Table 35 and Table 104, respectively.

109 5CJ Alliance Consulting Services. 2019. Oakland Gondola Electric Service. Technical Memorandum to Noah
Rosen, Oakland A’s, et. al., from James K Bunch. April 3.

110 California Air Resources Board. Airborne Toxic Control Measures (ATCM), 17 CCR § 93115. Available online at:
https://www.arb.ca.gov/diesel/documents/FinalReg2011.pdf
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The Aerial Gondola variant would also result in avoided CAP and GHG emissions associated
with a reduction of vehicle miles traveled using on-road vehicles. According to Fehr &
Peers,!11 between 2% and 13% of non-delivery vehicle trips were assumed to be replaced by
gondola trips, depending on land use. The reduction in CAP, including fugitive dust, and GHG
emissions due to the decrease in on-road vehicle miles traveled is shown in Table 105.

The Peaker Power Plant variant avoided CAP and GHG emissions would be associated with
the discontinuation of fuel combustion for power generation and the installation of battery
storage. The direct avoided emissions were calculated based on the average annual Peaker
Power Plant electricity generation and fuel consumption for 2010 to 201812 and the
difference in GHG intensity between the Peaker Power Plant (2010-2018 average) and the
GHG intensity of the energy mix that is replacing it. Based on conversations with ARB and
updated information from Vistra, the Peaker Power Plant operator, we understand that the
energy supplied to the battery energy storage system (ESS) is from the grid. For this
calculation, it is assumed that the carbon intensity of the electricity replacement is equal to
the grid-averaged carbon intensity of electricity in the operating year, as calculated in Table
21,

This is adjusted for in the calculation of indirect GHG emissions, which represents the
avoided GHG emissions that would not occur across the grid as the battery energy storage
system would provide improvements to grid reliability, promote the transition to more
renewably sourced electricity, and eliminate the need for additional fossil fuel peaker plant
operation. This calculation assumes that the battery storage system stores electricity from
the grid during off-peak periods when renewable power sources such as solar and wind
power are in peak generation and is based on average renewable curtailment rates from the
California Independent System Operator (CAISO) in the period from May 2014 through
August 2019. 113 The battery energy storage system is assumed to be fully charged to its
maximum capacity of 360 MWh/day!!* using solar and wind power that would have
otherwise been curtailed during peak curtailment months and proportionally lower charge
rates during other months of the year. This is a conservative estimate as it is based on
historical curtailment. As California increases solar and wind generation capacity, the battery
energy storage system could potentially be fully charged using renewable sources all year,
even in the historically low-curtailment months. Details of these calculations are shown in
Table 106, Table 107, and Table 108.

Additionally, a mixed-use building is proposed as part of the Peaker Power Plant variant in
the location of the existing fuel tank parcel. Based on its proposed height, this building would
require an emergency generator. The size of the generator was provided by the Project
sponsor. Unmitigated and mitigated emissions were calculated for this generator using the
same assumptions described above for the Project (see Section 2.4.9). According to the
Project Sponsor, the mixed-use building proposed to be constructed on the fuel tank parcel

111 Fehr & Peers. 2020. Memorandum, Subject: Howard Terminal - Air, Noise, and Greenhouse Gas Forecast
Inputs. January 27. See Appendix B.

112 Data from U.S. Energy Information Administration Form EIA-923 detailed data for 2010-2018
(https://www.eia.gov/electricity/data/eia923/) for Dynegy Oakland Power Plant.

113 Monthly curtailment data available online at: http://www.caiso.com/informed/Pages/ManagingOversupply.aspx
(Accessed: September 2019).

114 According to Vistra, the new battery storage facility will have capacity for up to 90 MW for 4 hours.
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site would be part of the overall land use program of the Project (if constructed) and would
therefore not add additional operational emissions beyond what was already calculated for
the Project; operational emissions would already be accounted for in operational emissions
calculated for the overall land use program for the Project. Overall, the Peaker Power Plant
variant would result in an annual CAP and GHG emissions reduction, as shown in Table 109.

A summary of Project variant operational CAP and GHG emissions relative to Project
emissions is shown in Table 110.

Project Variant Health Risk Analysis
Project Variant HRA Methodology Differences

Methods used in the health risk analysis for each Project Variant are the same as those used
for the Project, with the few exceptions noted below. Where exceptions are not noted, it can
be assumed that methods follow the Project HRA methods.

Toxic Air Contaminant Emissions

As with the Project, construction sources include off-road diesel construction equipment and
on-road diesel hauling trucks.

Operation of the Oakland Peaker Power Plant under the Peaker Power Plant variant would
result in reduced health impacts in the surrounding community due to the shutdown of
existing fossil fueled power generation. Because the Oakland Peaker Power Plant existing
operations were modeled in the West Oakland EIR (under the name Dynegy), operational
health risks were pulled directly using the methods described in the Cumulative HRA section
above. Therefore, Ramboll did not calculate TACs, perform dispersion modeling, or calculate
health risks from this source but instead used results provided by the BAAQMD.

Additionally, as discussed above, the Oakland Peaker Power Plant Variant fuel tank parcel
may be developed with a mixed-use building and associated emergency generator. The
Aerial Gondola Variant will also have three emergency generators associated with its
operation, as discussed above. Ramboll calculated TAC emissions from each Variant’s
generators, performed dispersion modeling, and calculated health risks using the same
methods described above for both the unmitigated and mitigated Project generators.

Finally, operational traffic was not calculated for either variant. Traffic from the Peaker Power
Plant Variant is not expected to be significant enough to include in health risk calculations
since it is not anticipated to generate more than 1,000 vehicles per day (the conservative
volume at which impacts were evaluated for the Project). A reduction in traffic from the
Aerial Gondola is expected; however it is expected to be a minimal decrease and was not
included in this analysis as a conservative assumption.

7.3.1.2 Air Dispersion Modeling and Risk Characterization Methods

Differences between the Project and Project Variants dispersion modeling and risk
characterization methods are noted below:

e Emission Rates: Emitting activities were modeled to reflect the actual hours of
construction and operation. According to the Project sponsor, construction of the Project
will mostly likely occur between the hours of 7 am and 7 pm. No nighttime construction
was included in the Variant analysis.

As was done for the Project construction, for annual average ambient air concentrations,
the estimated annual average dispersion factors are multiplied by the annual average
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emission rates. The emission rates will vary day to day, with some days having no
emissions. For simplicity, the model will assume a constant emission rate during the
entire year for construction. For construction, the equipment is expected to operate on
average 8 hours per day, but these 8 hours can occur anytime in the 12-hour window
from 7 am to 7 pm. Because the exact timing of when the equipment will operate is not
known, the 8 hours of emissions were averaged over these 12 hours of meteorology
utilizing the AERMOD EMISFACT option, which allows for the modeling of variable
emission rates. The average emission rate from construction will be calculated by taking
the total mass of emissions and dividing by the hours considered in the model.
Furthermore, construction is largely expected to occur on weekdays, but weekend
meteorology is included in the dispersion model, as was done for the Project.

Emission rates for the generators were calculated using the same methods as those used
for Project generators.

e Source parameters: Modeled construction sources included on-site activity only. Area

polygon sources were used to represent the on-site construction activity in AERMOD for
each Variant; these are shown in Figure 12. The area polygon source size and number of
vertices are dependent on the specific configuration of each source. All other source
parameters match those used in the Project construction area source modeling.
Additionally, point sources were used for the Variant generators. Variant generators were
assumed to be at ground level for the Aerial Gondola and on the roof for the Peaker
Power Plant fuel tank parcel mixed-use building. All other source parameters are
consistent with those used for the Project generators. Because the fuel tank parcel would
be an additional on-site building, building downwash was remodeled for all Project
generators to account for any potential downwash effects from the new parcel.

e Exposure Assessment: The Project Variant construction schedules are shown in Table

7.3.2

95, Because all variant construction ends prior to Phase 1 buildout, the exposure
scenarios evaluated for the Project Variants were the same as were estimated for the
Project. Even though the fuel tank parcel construction ends before the start of Phase 1
Buildout, it was assumed that residents of this building would move in at the same time
as the rest of the Phase 1 residents.

Project Variant HRA Results

The combined maximum result of the Project and Gondola Variant excess lifetime cancer
risk, non-cancer chronic HI, and PM; s concentrations are shown in Table 111, Table 112,
and Table 113, respectively. Locations of the MEIRs are shown in Figure 14.

The combined maximum result of the Project and Peaker Power Plant Variant excess lifetime
cancer risk, non-cancer chronic HI, and PM s concentrations are shown in Table 114, Table
115, and Table 116, respectively. Locations of the MEIRs are shown in Figure 13.

The combined maximum result of the Project, Gondola Variant, and Peaker Power Plant
Variant excess lifetime cancer risk, non-cancer chronic HI, and PM, s concentrations are
shown in Table 117, Table 118, and Table 119, respectively.

Cumulative impacts for the Project Variants were also evaluated. Cumulative results at the
Project + Aerial Gondola MEIR are shown in Table 120, Table 121, and Table 122, while
cumulative results using background values from the 2024 West Oakland EIR are shown in
Table 123 and Table 124. Results of the cumulative analysis using BAAQMD-recommended
methods at the Project + Peaker Power Plant MEIR are shown in Table 125, Table 126, and
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Table 127 while 2024 West Oakland EIR cumulative impacts at the MEIR are shown in
Table 128 and Table 129.
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8. PROJECT ALTERNATIVES

Four Project Alternatives were identified for the Project. The Alternatives are described
below, along with a description of the emissions and health risks of each relative to the
Project.

8.1 Alternative 1: No Project Alternative

The No Project Alternative assumes that the Project is not constructed and that existing
truck activity at Howard Terminal continues. The analysis assumes that there are no
emissions or health risks associated with the Project, and instead quantifies emissions and
health risks from existing operations at Howard Terminal.

8.1.1 Alternative 1 CAP and GHG Emissions

CAP and GHG emissions for the No Project Alternative were quantified using 2018 Howard
Terminal gate transaction data provided by Port of Oakland and represents all gate
transactions. Emissions from existing truck activity at Howard Terminal are based on the
Howard Terminal truck trips estimated from gate transactions that are currently being
generated, as provided by the Port of Oakland. According to the Port data, emissions include
truck time in the queue, in terminal idling, and in terminal driving. A summary of these
emissions is shown in Table 131.

8.1.2 Alternative 1 HRA

Health risks from the existing Howard Terminal truck activity were quantified for the Project
Analysis to determine the net Project health impacts at off-site receptors, as discussed in the
sections above. Existing Howard Terminal truck activity was modeled as an area source
covering the full Project site with release parameters similar to on-road haul trucks,
discussed in Section 3.1.2.4. Modeling parameters are shown in Table 62 and exposure
parameters are shown in Table 64. Emissions used to calculate health risks are shown in
Table 131. The health risks due to the emissions from existing truck parking uses currently
located at Howard Terminal are quantified in Table 132. Even if truck activity is relocated to
other areas of the Port or in the vicinity of the Project, this activity is unlikely to impact
health risk results of the Project since impacts are localized (generally within 1,000 feet of
the Project sources).

8.2 Alternative 2: Off-Site (Coliseum Area) Alternative

The Off-Site (Coliseum Area) Alternative assumes that Howard Terminal would remain in its
current use and the Project sponsor would construct a new ballpark and mixed-use
development at the site of the Oakland Coliseum as envisioned in the City’s adopted
Coliseum Area Specific Plan. This analysis is included in the City of Oakland Coliseum District
Specific Plan EIR certified in 2015.11> No additional analyses were conducted for this
Alternative in this technical report.

8.3 Alternative 3: Reduced Project Alternative

The Reduced Project Alternative assumes that the ballpark, hotel, and performance venue
are constructed during the same time periods assumed for the Project. In addition to these
land uses, this alternative also assumes that residential and commercial land uses, including

115 City of Oakland, Coliseum Area Specific Plan, Draft Environmental Impact Report, Volume I and II, dated August
2014.
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offices, retail, and restaurant spaces, as well as parking garages, will be constructed in both
Phase 1 and Phase 2 with reduced square footage relative to the Project. The reduced square
footage analyzed for this alternative was a 77 percent reduction relative to the Project.

8.3.1 Reduced Project Alternative CAP and GHG Emissions

Construction CAP and GHG emissions were quantified using the same methods used for
Project construction emissions. Ramboll assumed grading, site preparation, and site utilities
emissions would remain the same since the overall building footprint of the this alternative
would be the same as the Project. All other subphases were scaled based on the reduced
square footage to obtain emissions for each land use separately. Ramboll assumed the
parking garage is attributed to 50% commercial and 50% residential land uses.

Operational CAP and GHG emissions were quantified using the same methods used for the
Project operational emissions. Ramboll scaled emissions based on square footage and VMT to
obtain emissions for each land use separately.

Emissions associated with the ballpark, hotel, and performance venue are fixed since these
land uses will not be reduced, whereas the emissions associated with residential and
commercial area vary depending on the percent reduction determined for this alternative. A
reduction of 77 percent for the commercial and residential square footage was analyzed for
this alternative.

A summary of these emissions is shown in Table 133.

8.3.2 Reduced Project Alternative HRA

The Reduced Project Alternative assumes that construction will be built out using the same
schedule as the Project; therefore, health risk exposure parameters are the same as the
Project. Since emissions are lower for this Alternative than for the Project, but all other
factors are held constant, health risk impacts for this Alternative will be the same or lower
than the Project health risk impacts. Therefore, specific health risks for the Reduced Project
Alternative were not quantified.

8.4 Alternative 4: Grade Separation Alternative

Under the Grade Separation Alternative, the Project would be constructed at the Project site
and would be revised to include construction of a grade-separated crossing of the railroad
tracks for vehicles accessing the site. There are two potential locations for the grade-
separated vehicular crossing, one at Market Street and one at Brush Street, as well as two
possible designs for each location — an underpass or an overcrossing. Each of these four
scenarios was analyzed.

The Grade Separation Alternative would include the same types and amount of development
as the proposed Project and would introduce alternative means of access to the site.

Construction schedules, equipment lists, and trip generation rates were provided for the
Grade Separation Alternative by the Project sponsor and are shown in Table 134, Table
135, and Table 138, respectively.

8.4.1 Grade Separation Alternative CAP and GHG Emissions

Substantial additional excavation and construction would be required to build the grade
separated crossing, increasing the amount of construction equipment and construction truck
traffic to and from the site. Construction CAP and GHG emissions from this alternative were
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quantified using the same methods used for Project construction emissions. Water truck
emissions were estimated separately as Table 136 and Table 137.

According to the transportation engineers, changes in local traffic circulation with this
alternative would not result in a mode shift and the same vehicle trip reduction measures
would apply to this alternative; therefore, VMT of the Grade Separation Alternative would be
very similar to the Project. No other operational emission sources would be impacted by this
alternative. Therefore, operational CAP and GHG emissions for this alternative are assumed
to be equal to the Project operational CAP and GHG emissions.

These emissions are summarized for unmitigated CAPs and mitigated CAPs in Table 139 and
Table 140, respectively. GHG emissions from the Grade Separation Alternative are
summarized in Table 141.

Grade Separation Alternative HRA
Grade Separation Alternative HRA Methodology Differences

Methods used in the health risk analysis for each possible Grade Separation Alternative are
the same as those used for the Project, with the few exceptions noted below. Where
exceptions are not noted, it can be assumed that methods follow the Project HRA methods.

Toxic Air Contaminant Emissions

As with the Project, construction sources include off-road diesel construction equipment and
on-road diesel hauling trucks. Construction TACs were quantified and a construction HRA was
performed, as discussed further below.

None of the traffic changes associated with the Grade Separation Alternative are expected to
be significant enough to include in health risk calculations since they would not generate
more than 1,000 vehicles per day (the conservative volume at which impacts were evaluated
for the Project). In addition, the Grade Separation Alternative is not expected to increase
traffic volumes beyond what is produced in that area due to the Project. Therefore, Ramboll
did not calculate TACs, perform dispersion modeling, or calculate health risks from the
change in traffic associated with this alternative. Instead, Ramboll conservatively assumed
that health impacts from Project traffic would be unaffected by this alternative.

Additionally, there are no changes to the Project emergency generators or additional other
operational sources of TACs.

Air Dispersion Modeling and Risk Characterization Methods

Differences between the Project and the Grade Separation Alternative dispersion modeling
and risk characterization methods are noted below:

e Emission Rates: Emitting activities were modeled to reflect the actual hours of
construction and operation. According to the Project sponsor, construction of this
Alternative will mostly likely occur between the hours of 7 am and 7 pm. No nighttime
construction was included in the Grade Separation analysis.

As was done for Project construction, the estimated annual average dispersion factors are
multiplied by the annual average emission rates to obtain annual average ambient air
concentrations. The emission rates will vary day to day, with some days having no
emissions. For simplicity, the model will assume a constant emission rate during the
entire year for construction. For construction, the equipment is expected to operate on
average 8 hours per day, but these 8 hours can occur anytime in the 12-hour window
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from 7 am to 7 pm. Because the exact timing of when the equipment will operate is not
known, the 8 hours of emissions were averaged over these 12 hours of meteorology
utilizing the AERMOD EMISFACT option, which allows for the modeling of variable
emission rates. The average emission rate from construction will be calculated by taking
the total mass of emissions and dividing by the hours considered in the model.
Furthermore, construction is largely expected to occur on weekdays, but weekend
meteorology is included in the dispersion model, as was done for the Project.

e Source parameters: Modeled construction sources included on-site activity and off-site
construction hauling activity, consistent with the Project construction analysis. Area
polygon sources were used to represent the on-site activity in AERMOD for each option of
the Grade Separation Alternative; these are shown in Figure 15. The area polygon
source size and number of vertices are dependent on the specific configuration of each
source. All other source parameters match those used in the Project construction area
source modeling. Hauling routes and breakdowns of emissions along these routes were
identical to the Project.

e Exposure Assessment: The Grade Separation Alternative construction takes place during
2021-2023 for overpasses and during 2021-2024 for underpasses, as shown in Table
134. Health effects from overpass construction in the Grade Separation Alternatives were
evaluated for off-site receptors for Scenario 1 only. Scenario 1 accounts for a fetus in its
third trimester at the beginning of Project construction and exposed to all construction
emissions and approximately 27 years of operational emissions at off-site receptor
locations. Health effects from underpass construction in the Grade Separation
Alternatives were evaluated for both off-site receptors and on-site receptors for Scenario
1 and Scenario 2. Scenario 2 accounts for a fetus in its third trimester at the beginning of
Phase 1 operation in 2024. Scenario 2 receptors would overlap with underpass
construction for approximately five months. Scenario 3 was not evaluated since both
overpass and underpass construction would be finished prior to the start of that Scenario.

8.4.3 Grade Separation Alternative HRA Results

Impacts from the four Grade Separation Alternatives were added to the Project to determine
the combined maximum impact from the Project and each possible Grade Separation
Alternative. These are shown for excess lifetime cancer risk, non-cancer chronic HI, and
PM, s concentrations in Table 142, Table 143, and Table 144, respectively. Locations of
the MEIRs are shown in Figure 16.

Cumulative impacts at the Grade Separation Alternative MEIR were also evaluated.
Cumulative results determined using BAAQMD-recommended methodology at the Project +
Grade Separation Alternative MEIR are shown in Table 145, Table 146, and Table 147.
Cumulative results determined using background values from the 2024 West Oakland EIR at
the MEIR are shown in Table 148 and Table 149.
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Table 1
Land Use Summary for Existing Conditions and Proposed Project
Oakland Waterfront Ballpark District Project

Oakland, California

Land Use! CalEEMod® Land Use Size Units Square Footage
Existing Conditions and A’s Related Existing Conditions (2018
Coliseum Ballpark -- 1,400 ksf 1,400,000
A's Headquarters® General Office Building 40 ksf 40,000
Ballpark Parking Parking Lot 10,000 spaces 3,000,000
Phase 1 Buildout Conditions>* (2023)
Howard Terminal Ballpark - 1,200 ksf 1,200,000
Office General Office Building 250 ksf 250,000
Retail Regional Shopping Center 30 ksf 30,000
Residential High Rise Apartment 540 units 594,000
Performance Venue® Arena 0 seats 0
Hotel Hotel 400 rooms 280,000
Parking Garages Enclosed Parking Garage with Elevators 1,240 spaces 372,000
Ballpark Parking® Enclosed Parking Garage with Elevators 0 spaces 0
Full Project Buildout Conditions>* (2027)

Howard Terminal Ballpark -- 1,200 ksf 1,200,000
Office General Office Building 1,500 ksf 1,500,000
Retail Regional Shopping Center 270 ksf 270,000
Residential High Rise Apartment 3,000 units 3,300,000
Performance Venue Arena 3,500 seats 50,000
Hotel Hotel 400 rooms 280,000
Parking Garages Enclosed Parking Garage with Elevators 6,900 spaces 2,070,000
Ballpark Parking Enclosed Parking Garage with Elevators 2,000 spaces 600,000

Notes:
Land uses analyzed based on Project square footages provided by the Athletics.

The Athletics' headquarters is currently located in Jack London Square. The headquarters will be relocated to the new Howard Terminal ballpark
land use and is therefore not separately listed under the Project conditions.

1.

2.

w

&

of conservatively assessing impacts.

development.

Abbreviations:

ksf - 1,000 square feet

- The Performance Venue and Ballpark Parking are not built out as part of Phase 1 and are shown as zero.

- Phase 1 and Full Buildout conditions were provided by the Athletics and represent a reasonable and accelerated phasing schedule for the purposes

- The land use program at Howard Terminal will also include interim surface parking during Phase 1, which will be replaced during phased




Table 2
Activity, Attendance, and Population Data for Existing Conditions and Proposed Project
Oakland Waterfront Ballpark District Project
Oakland, California

Activity, Attendance, and Population Datal
Event Type I Quantity Units
Existing Conditions (2018)
Weekday Evening 41 games/yr
A's Games W
MLB Uses eekday Day 14 games/yr
Weekend 27 games/yr
Attendees per Game? 22,671 attendees/game
47 tt t
Other Events ,500 attendees/even
2 events/yr
4,664 tt
NFL Games 54,66 attendees/game
9 games/yr
Arena Management 50 employees
Sports Team Management® 235 employees
A’s Related Existing Conditions (2018)
Weekday Evening 41 games/yr
A's Games W
MLB Uses eekday Day 14 games/yr
Weekend 27 games/yr
Attendees per Game? 22,671 attendees/game
Arena Management 50 employees
Sports Team Management® 235 employees
Phase 1 Buildout (2023)*
Weekday Evening 41 games/yr
A's Games W
MLB Uses eekday Day 14 games/yr
Weekend 27 games/yr
Attendees per Game 35,000 attendees/game
35,000 attendees/event
Concerts
9 events/yr
7,500 ttend t
Other Events 35 amen eets//even
Events 2,000 tt eVden S/yr t
Corporate/Community Events . arencees/even
100 events/yr
4,000 attendees/event
Plaza Events
16 events/yr
Arena Management 50 employees
Sports Team Management 235 employees
Office 1,111 employees
Retail 60 employees
1 -
Residential 080 residents
17 employees
Performance Venue® -- employees
Hotel 360 employees
Parking and Other 18 employees




Table 2
Activity, Attendance, and Population Data for Existing Conditions and Proposed Project
Oakland Waterfront Ballpark District Project
Oakland, California

Activity, Attendance, and Population Datal
Event Type I Quantity I Units
Full Project Buildout Conditions (2027)
Weekday Evening 41 games/yr
A's Games W
MLB Uses eekday Day 14 games/yr
Weekend 27 games/yr
Attendees per Game 35,000 attendees/game
35,000 attendees/event
Concerts
9 events/yr
7 tt t
Other Events '3520 2 endeets//even
events,
Events 2,000 tt Vd /yr t
Corporate/Community Events . griencees/even
100 events/yr
4,000 attendees/event
Plaza Events
16 events/yr
Arena Management 50 employees
Sports Team Management 235 employees
Office 6,667 employees
Retail 540 employees
Residential 6000 residents
94 employees
Performance Venue 200 employees
Hotel 360 employees
Parking and Other 33 employees

Notes:
L. Number of events, attendance, and population data provided by the Project Sponsor.
2. A 30-year average was used for Attendees per Game for Existing Conditions and A's Related Existing Conditions.

3. The Athletics' headquarters is currently located in Jack London Square. The headquarters will be relocated to the
new Howard Terminal ballpark land use and is therefore not separately listed under the Project conditions.

- Since the new ballpark will be fully built out during Phase 1, attendance and population data are assumed to be
the same at Phase 1 Buildout and Full Buildout.

5 The Performance Venue is not built out as part of Phase 1 and is shown as zero.

Abbreviations:
MLB - Major League Baseball

yr - year




Table 3
Project Construction Phasing Schedule
Oakland Waterfront Ballpark District Project
Oakland, California

Construction? Operations
Construction Area’ Construction Activity Phase Start | Phase End |Number Work| Days per Hours per Start Date
Date Date Days? Week Day*
Phase 1 Demolition 9/1/2020 11/9/2020 50 5 8 -
Phase 2 Demolition 11/10/2020 1/18/2021 50 5 8 -
DDC Area Geotechnical Work 11/10/2020 4/15/2021 113 5 8 -
DPC Area Geotechnical Work 11/10/2020 4/15/2021 113 5 8 -
Demolition - - 152 5 8 -
Construct Curb, Gutter, Sidewalk, Ramps - - 307 5 8 -
Offsite Improvements: New / Modified Traffic Signal - - 485 5 8 -
Grids 1-19%° Street Lighting - - 240 5 8 -
Paving - - 117 5 8 -
Striping - - 104 5 8 -
Cut Off Wall 1/2/2021 3/2/2021 44 5 8 -
Grading and Site Preparation 3/5/2021 11/23/2021 188 5 8
Grading and Site Preparation Remediation 4/1/2021 5/15/2021 32 5 8 .
Opening Day
Crane Removal Demolition 6/22/2021 12/8/2021 122 5 8 Program: 4/20/2023
Site Utilities 11/24/2021 4/28/2022 112 5 8
Ballpark Building Construction 4/12/2021 4/19/2023 633 6 8 Mixed-Use Program:
Phase 1 12/2/2023
Ballpark and Mixed-Use Mixed Use Building Construction 11/24/2021 12/1/2023 528 5 8
Development Architectural Coating 2/15/2022 12/1/2023 469 5 8
Paving 7/1/2022 9/30/2022 66 5 8 -
Pedestrian Bike Overpas_s G;rading and Site 7/14/2022 9/7/2022 40 5 s ]
Preparation
Pedestrian Bike Overpass Site Utilities® 7/14/2022 9/7/2022 40 5 8 -
Pedestrian Bike Ov_erplass Tower 9/8/2022 3/22/2023 140 5 s ]
Construction
Pedestrian Bike Overpass Sitework* 3/23/2023 5/17/2023 40 5 8 -
Grading and Site Preparation 12/4/2023 8/19/2024 186 5 8
Grading and Site Preparation Remediation 1/1/2024 2/15/2024 34 5 8
Phase 2 Site Utilities 8/20/2024 2/5/2025 122 5 8 Full Masterplan:
Mixed-Use Development Mixed Use Building Construction 8/20/2024 9/1/2027 792 5 8 9/2/2027
Paving 7/1/2025 1/1/2026 133 5 8
Architectural Coating 6/20/2025 9/1/2027 574 5 8

Notes:
L. Construction areas were provided by the Athletics and are shown in Figures 2A and 2B. The Offsite Improvements phase and the Pedestrian Bike Overpass in Phase 1 are

~

w

IS

@

mitigation measures and are only constructed in the Mitigated Scenario.

- Construction schedule provided by the Athletics.

- Ballpark Building Construction will have 6 work days per week; all other activities are assumed to occur 5 days per week based on information from the Project sponsor.

- Emissions were estimated assuming a maximum of 8 hours per day of operation; however, for dispersion modelling purposes, Phase 1 construction was modeled during a full 24

hour period to account for the various times when construction could occur (as described further in Table 4). Phase 2 construction was modelled during daytime hours (7am to

7pm).

Abbreviations:

DDC - Deep Dynamic Compaction

DPC - Direct Power Compaction

- Phase start and end dates vary by grid, but all construction occurs between 2/1/2021 and 9/21/2021. The number of days is the total for all grids.
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Table 4

Project Construction Off-Road Equipment List
Oakland Waterfront Ballpark District Project
Oakland, California

C"“s;:::m" Construction Activity Equipment Type!? CalEEMod® Equipment Type Fuel®  |Number!| Hp! Kw? F::::r’ Eq""’D'";:t, Start Eq"":)"::,t End :;"l')‘::s' p:r“;:, Duratio“,,f‘" " Ter® by ier® N':;'ftev"‘,;‘r’;ﬁ

Concrete/Industrial Saws Concrete/Industrial Saws Diesel 1 81 - 0.73 9/1/2020 11/9/2020 50 8 50% Fleet-Average Tier Tier 4 Final 0%
Phase 1 Demolition Excavators Excavators Diesel 6 158 - 0.38 9/1/2020 11/9/2020 50 8 80% Fleet-Average Tier Tier 4 Final 0%
Tractors/Loaders/Backhoes Tractors/Loaders/Backhoes Diesel 2 97 - 0.37 9/1/2020 11/9/2020 50 8 100% Fleet-Average Tier Tier 4 Final 0%
Crushing / Proc. Equipment Crushing/Proc. Equipment Diesel 1 85 - 0.78 9/1/2020 11/9/2020 50 8 75% Fleet-Average Tier Tier 4 Final 0%
Concrete/Industrial Saws Concrete/Industrial Saws Diesel 1 81 - 0.73 11/10/2020 1/18/2021 50 8 50% Fleet-Average Tier Tier 4 Final 0%
Phase 2 Demolition Excavators Excavators Diesel 6 158 -- 0.38 11/10/2020 1/18/2021 50 8 80% Fleet-Average Tier Tier 4 Final 0%
Tractors/Loaders/Backhoes Tractors/Loaders/Backhoes Diesel 2 97 - 0.37 11/10/2020 1/18/2021 50 8 100% Fleet-Average Tier Tier 4 Final 0%
Crushing / Proc. Equipment Crushing/Proc. Equipment Diesel 1 85 - 0.78 11/10/2020 1/18/2021 50 8 75% Fleet-Average Tier Tier 4 Final 0%
Concrete/Industrial Saws Concrete/Industrial Saws Diesel 1 81 - 0.73 - - 23 8 100% - Tier 4 Final 0%
Demolition Excavators Excavators Diesel 1 158 - 0.38 - - 130 8 100% - Tier 4 Final 0%
Tractors/Loaders/Dump Truck Tractors/Loaders/Backhoes Diesel 2 97 - 0.37 - - 130 8 33% - Tier 4 Final 0%
Road Compactor Plate Compactors Diesel 1 100 -- 0.43 -- -- 31 8 50% -- Tier 4 Final 0%

Construct Curb, Gutter, - " - n n
Sidewalk, Ramps Concrete/Industrial Saws Concrete/Industrial Saws Diesel 1 81 - 0.73 - - 31 8 50% - Tier 4 Final 0%
Concrete Truck Off-Highway Trucks Diesel 2 300 -- 0.38 -- -- 31 8 100% -- Tier 4 Final 0%
Crane Cranes Diesel 1 175 - 0.29 - - 25 8 100% - Tier 4 Final 0%
Offsite New / Modified Traffic Signal Hole trencher Trenchers D!esel 1 175 - 0.50 - - 49 8 100% - T!er 4 F!nal 0%
Improvements: Excavators Excavators Diesel 1 158 - 0.38 - - 97 8 50% - Tier 4 Final 0%
Grids 1-197° Concrete Truck Off-Highway Trucks Diesel 1 300 -- 0.38 -- -- 49 8 50% -- Tier 4 Final 0%
Crane Cranes Diesel 1 175 - 0.29 - - 23 8 100% - Tier 4 Final 0%
- Hole trencher Trenchers Diesel 1 175 - 0.50 - - 46 8 100% - Tier 4 Final 0%

Street Lighting — — -
Excavators Excavators Diesel 1 158 - 0.38 - - 120 8 100% - Tier 4 Final 0%
Concrete Truck Off-Highway Trucks Diesel 1 300 -- 0.38 -- -- 24 8 50% -- Tier 4 Final 0%
Paving Road Compactor Plate Compactors Diesel 1 100 - 0.43 - - 117 8 50% - Tier 4 Final 0%
Tractors/Loaders/Dump Truck Tractors/Loaders/Backhoes Diesel 1 97 -- 0.37 -- -- 117 8 75% -- Tier 4 Final 0%
Striping Construction Vehicle Off-Highway Trucks Diesel 1 100 - 0.38 - - 104 8 100% - Tier 4 Final 0%
Excavators Excavators Diesel 2 158 -- 0.38 11/10/2020 4/15/2021 113 8 90% Fleet-Average Tier Tier 4 Final 0%
Dozer Rubber Tired Loaders Diesel 1 215 - 0.36 11/10/2020 4/15/2021 113 8 33% Fleet-Average Tier Tier 4 Final 0%
DDC Geotechnical Work Cranes Cranes Diesel 4 226 - 0.29 11/10/2020 4/15/2021 113 8 90% Fleet-Average Tier Tier 3 0%
Water Trucks Off-Highway Trucks Diesel 3 402 -- 0.38 11/10/2020 4/15/2021 113 8 75% Fleet-Average Tier Tier 4 Final 0%
Generators Generator Sets Diesel 2 84 - 0.74 11/10/2020 4/15/2021 113 8 70% Fleet-Average Tier Tier 4 Final 0%
Excavators Excavators Diesel 2 158 - 0.38 11/10/2020 4/15/2021 113 8 90% Fleet-Average Tier Tier 4 Final 0%
Dozer Rubber Tired Loaders Diesel 1 215 -- 0.36 11/10/2020 4/15/2021 113 8 33% Fleet-Average Tier Tier 4 Final 0%
DPC Geotechnical Work Cranes Cranes Diesel 4 226 -- 0.29 11/10/2020 4/15/2021 113 8 90% Fleet-Average Tier Tier 3 0%
Water Trucks Off-Highway Trucks Diesel 2 402 -- 0.38 11/10/2020 4/15/2021 113 8 75% Fleet-Average Tier Tier 4 Final 0%
Generators Generator Sets Diesel 1 84 - 0.74 11/10/2020 4/15/2021 113 8 70% Fleet-Average Tier Tier 4 Final 0%
Drill Bore/Drill Rigs Diesel 2 433 -- 0.50 1/2/2021 3/2/2021 44 8 90% Fleet-Average Tier Tier 4 Final 5%
Gradall Type Forklifts Forklifts Diesel 2 111 - 0.20 1/2/2021 3/2/2021 44 8 90% Fleet-Average Tier Tier 4 Final 5%
Cut OFf Wall Manlift Aerial Lifts Diesel 2 58 - 0.31 1/2/2021 3/2/2021 44 8 75% Fleet-Average Tier Tier 4 Final 5%
Cranes Cranes Diesel 2 286 - 0.29 1/2/2021 3/2/2021 44 8 90% Fleet-Average Tier Tier 4 Final 5%
Excavators Excavators Diesel 2 189 - 0.38 1/2/2021 3/2/2021 44 8 75% Fleet-Average Tier Tier 4 Final 5%
Rubber Tired Loaders Rubber Tired Loaders Diesel 2 90 - 0.36 1/2/2021 3/2/2021 44 8 70% Fleet-Average Tier Tier 4 Final 5%
Tractors/Loaders/Backhoes Tractors/Loaders/Backhoes Diesel 20 97 - 0.37 3/5/2021 5/23/2021 56 8 90% Fleet-Average Tier Tier 4 Final 20%
Scrapers/Blades/Rollers Scrapers Diesel 10 500 - 0.48 3/5/2021 5/23/2021 56 8 90% Fleet-Average Tier Tier 4 Final 20%
Grading and Site Preparation Water Trucks Off-Highway Trucks Diesel 5 402 -- 0.38 3/5/2021 5/23/2021 56 8 75% Fleet-Average Tier Tier 4 Final 20%
Phase 1 Water Trucks Off-Highway Trucks Diesel 1 402 - 0.38 5/24/2021 11/23/2021 132 8 100% Fleet-Average Tier Tier 4 Final 5%
Generators Generator Sets Diesel 3 84 - 0.74 3/5/2021 4/11/2021 26 8 70% Fleet-Average Tier Tier 4 Final 20%
N N R Tractors/Loaders/Backhoes Tractors/Loaders/Backhoes Diesel 2 97 - 0.37 4/1/2021 5/15/2021 32 8 100% Fleet-Average Tier Tier 4 Final 0%

Grading and Site Preparation

Remediation Scrapers/Blades/Rollers Scrapers Diesel 3 500 -- 0.48 4/1/2021 5/15/2021 32 8 100% Fleet-Average Tier Tier 4 Final 0%
Water Trucks Off-Highway Trucks Diesel 1 402 - 0.38 4/1/2021 5/15/2021 32 8 75% Fleet-Average Tier Tier 4 Final 0%
- Cranes Cranes Diesel 2 226 - 0.29 6/22/2021 12/8/2021 122 8 75% Fleet-Average Tier Tier 4 Final 0%

Crane Removal Demolition - — — -
Excavators Excavators Diesel 4 158 - 0.38 6/22/2021 12/8/2021 122 8 75% Fleet-Average Tier Tier 4 Final 0%
Excavators Excavators Diesel 4 162 -- 0.38 11/24/2021 4/28/2022 112 8 95% Fleet-Average Tier Tier 4 Final 15%
Site Utilities Tractors/Loaders/Backhoes Tractors/Loaders/Backhoes Diesel 1 97 - 0.37 11/24/2021 4/28/2022 112 8 100% Fleet-Average Tier Tier 4 Final 15%
Rubber Tired Loaders Rubber Tired Loaders Diesel 2 199 - 0.36 11/24/2021 4/28/2022 112 8 100% Fleet-Average Tier Tier 4 Final 15%
Water Trucks Off-Highway Trucks Diesel 1 402 - 0.38 11/24/2021 4/28/2022 112 8 75% Fleet-Average Tier Tier 4 Final 15%
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Table 4

Project Construction Off-Road Equipment List
Oakland Waterfront Ballpark District Project

Oakland, California

C"“s;:::m" Construction Activity Equipment Type!? CalEEMod® Equipment Type Fuel®  |Number!| Hp! Kw? F::::r’ Eq""’D'";:t, Start Eq"":)':::,t End :;"l')‘::s' p:r“;:, Duratio“,,f‘" " Ter® by ier® N':;'ftev"‘,:‘r’;ﬁ
Pile Driving Rigs Bore/Drill Rigs Diesel 4 206 - 0.50 4/12/2021 6/1/2021 44 8 100% Fleet-Average Tier Tier 4 Final 0%
Gradall-type Forklifts Forklifts Diesel 4 93 -- 0.20 4/12/2021 6/1/2021 44 8 100% Fleet-Average Tier Tier 4 Final 0%
Concrete Boom Pumps Other Construction Equipment Diesel 2 480 - 0.42 4/12/2021 8/19/2022 425 8 15% Fleet-Average Tier Tier 4 Final 33%
Bobcat Rubber Tired Loaders Diesel 2 71 - 0.36 4/12/2021 4/19/2022 320 8 90% Fleet-Average Tier Tier 4 Final 5%
Small Excavator Excavators Diesel 2 404 - 0.38 4/12/2021 10/12/2021 158 8 90% Fleet-Average Tier Tier 4 Final 10%
Large Excavator Excavators Diesel 2 523 - 0.38 4/12/2021 10/12/2021 158 8 90% Fleet-Average Tier Tier 4 Final 10%
Crawler Cranes Cranes Diesel 4 530 - 0.29 10/12/2021 7/12/2022 235 8 95% Fleet-Average Tier Tier 4 Final 10%
Mobile Cranes Cranes Diesel 4 530 - 0.29 4/1/2022 1/1/2023 236 8 85% Fleet-Average Tier Tier 4 Final 2%
Phase 1 Ballpark Building Construction Gradall-type Forklifts Forklifts Diesel 6 93 - 0.20 4/12/2021 4/1/2023 618 8 100% Fleet-Average Tier Tier 4 Final 4%
Cutting/chopping saws Other Construction Equipment Electric 15 -- 5 0.42 4/12/2021 4/1/2023 618 8 100% -- -- 2%
Air Compressors Air Compressors Electric 4 -- 7.5 0.48 4/1/2021 1/1/2023 549 8 75% - -- 10%
Drywall stud impact guns Other Construction Equipment Electric 25 -- 1 0.42 4/1/2022 2/1/2023 263 8 100% -- -- 5%
Concrete Boom Pumps Other Construction Equipment Diesel 1 480 - 0.42 10/1/2022 3/1/2023 130 8 20% Fleet-Average Tier Tier 4 Final 10%
Bobcat Rubber Tired Loaders Diesel 2 71 - 0.36 10/1/2022 3/1/2023 130 8 90% Fleet-Average Tier Tier 4 Final 10%
Small Excavator Excavators Diesel 2 404 - 0.38 10/1/2022 3/1/2023 130 8 90% Fleet-Average Tier Tier 4 Final 5%
Water Trucks Off-Highway Trucks Diesel 1 402 -- 0.38 4/29/2022 4/19/2023 305 8 90% Fleet-Average Tier Tier 4 Final 10%
Generators Generator Sets Diesel 6 84 - 0.74 4/12/2021 4/19/2023 633 8 70% Fleet-Average Tier Tier 4 Final 10%
Pile Driving Rigs Bore/Drill Rigs Diesel 2 206 -- 0.50 11/24/2021 6/1/2022 136 8 100% Fleet-Average Tier Tier 4 Final 0%
Gradall-type Forklifts Forklifts Diesel 2 93 - 0.20 11/24/2021 6/1/2022 136 8 100% Fleet-Average Tier Tier 4 Final 0%
Concrete Boom Pumps Other Construction Equipment Diesel 1 480 -- 0.42 1/1/2022 9/28/2022 193 8 50% Fleet-Average Tier Tier 4 Final 0%
Bobcat Rubber Tired Loaders Diesel 2 71 - 0.36 1/1/2022 9/28/2022 193 8 50% Fleet-Average Tier Tier 4 Final 0%
Small Excavator Excavators Diesel 2 404 - 0.38 1/1/2022 5/11/2022 93 8 50% Fleet-Average Tier Tier 4 Final 0%
Large Excavator Excavators Diesel 2 523 - 0.38 1/1/2022 5/10/2023 353 8 50% Fleet-Average Tier Tier 4 Final 0%
Tower Cranes Cranes Electric 2 -- 179 0.29 12/1/2021 2/1/2023 306 8 100% - -- 0%
Mobile Cranes Cranes Diesel 2 530 - 0.29 5/1/2022 12/1/2023 415 8 75% Fleet-Average Tier Tier 4 Final 0%
Gradall-type Forklifts Forklifts Diesel 6 93 -- 0.20 11/24/2021 12/1/2023 528 8 75% Fleet-Average Tier Tier 4 Final 0%
Mixed Use Building Construction Cutting/chopping saws Other Construction Equipment Electric 15 -- 5 0.42 11/24/2021 12/1/2023 528 8 75% - -- 0%
Air Compressors Air Compressors Diesel 2 125 -- 0.48 11/24/2021 12/1/2023 528 8 75% Fleet-Average Tier Tier 4 Final 0%
Air Compressors Air Compressors Electric 2 - 7.5 0.48 11/24/2021 12/1/2023 528 8 75% - - 0%
Tile cutting saws Other Construction Equipment Electric 10 -- 5 0.42 10/1/2022 12/1/2023 305 8 50% -- -- 0%
Drywall stud impact guns Other Construction Equipment Electric 25 - 1 0.42 9/1/2022 12/1/2023 327 8 50% - - 0%
Concrete Boom Pumps Other Construction Equipment Diesel 1 480 -- 0.42 1/1/2023 12/1/2023 240 8 50% Fleet-Average Tier Tier 4 Final 0%
Bobcat Rubber Tired Loaders Diesel 2 71 - 0.36 1/1/2023 12/1/2023 240 8 50% Fleet-Average Tier Tier 4 Final 0%
Small Excavator Excavators Diesel 2 404 - 0.38 1/1/2023 12/1/2023 240 8 50% Fleet-Average Tier Tier 4 Final 0%
Water Trucks Off-Highway Trucks Diesel 1 402 - 0.38 4/20/2023 12/1/2023 162 8 100% Fleet-Average Tier Tier 4 Final 0%
Generators Generator Sets Diesel 6 84 - 0.74 4/20/2023 12/1/2023 162 8 70% Fleet-Average Tier Tier 4 Final 0%
Architectural Coating Air Compressors Air Compressors Diesel 3 125 - 0.48 2/15/2022 12/1/2023 469 8 100% Fleet-Average Tier Tier 4 Final 0%
Air Compressors Air Compressors Electric 3 -- 7.5 0.48 2/15/2022 12/1/2023 469 8 100% -- -- 0%
Phase 1 Water Trucks Off-Highway Trucks Diesel 1 402 - 0.38 7/1/2022 9/30/2022 66 8 100% Fleet-Average Tier Tier 4 Final 0%
Paving Pavers Pavers Diesel 2 130 - 0.42 7/1/2022 9/30/2022 66 8 75% Fleet-Average Tier Tier 4 Final 0%
Paving Equipment Paving Equipment Diesel 2 132 -- 0.36 7/1/2022 9/30/2022 66 8 75% Fleet-Average Tier Tier 4 Final 0%
Rollers Rollers Diesel 2 80 - 0.38 7/1/2022 9/30/2022 66 8 75% Fleet-Average Tier Tier 4 Final 0%
Tractors/Loaders/Backhoes Tractors/Loaders/Backhoes Diesel 1 97 - 0.37 7/14/2022 9/7/2022 40 8 100% - Tier 4 Final 0%
Pedestrian Bike Overpass Scrapers/Blades/Rollers Scrapers Diesel 1 500 -- 0.48 7/14/2022 9/7/2022 40 8 80% - Tier 4 Final 0%
Grading and Site Preparation® Water Trucks Off-highway trucks Diesel 1 402 - 0.38 7/14/2022 9/7/2022 40 8 80% - Tier 4 Final 0%
Generators Generator Sets Diesel 1 84 - 0.74 7/14/2022 9/7/2022 40 8 80% - Tier 4 Final 0%
Excavators Excavators Diesel 2 162 - 0.38 7/14/2022 9/7/2022 40 8 75% - Tier 4 Final 0%
Pedestrian Bike Overpass Site Tractors/Loaders/Backhoes Tractors/Loaders/Backhoes Diesel 1 97 - 0.37 7/14/2022 9/7/2022 40 8 75% - Tier 4 Final 0%
Utilities® Rubber Tired Loaders Rubber Tired Loaders Diesel 1 199 - 0.36 7/14/2022 9/7/2022 40 8 75% -- Tier 4 Final 0%
Water Trucks Off-highway trucks Diesel 1 402 -- 0.38 7/14/2022 9/7/2022 40 8 75% -- Tier 4 Final 0%
Pile Driving Rigs Bore/Drill Rigs Diesel 1 206 - 0.50 9/8/2022 3/22/2023 140 8 15% -- Tier 4 Final 0%
Concrete Boom Pumps Other Construction Equipment Diesel 1 480 -- 0.42 9/8/2022 3/22/2023 140 8 10% -- Tier 4 Final 0%
Pedestrian Bike Overpass Tower Bobcat Rubber Tired Loaders Diesel 1 71 - 0.36 9/8/2022 3/22/2023 140 8 25% - Tier 4 Final 0%
Construction® Small Excavator Excavators Diesel 1 404 - 0.38 9/8/2022 3/22/2023 140 8 35% - Tier 4 Final 0%
Mobile Cranes Cranes Diesel 1 530 - 0.29 9/8/2022 3/22/2023 140 8 30% - Tier 4 Final 0%
Gradall-type Forklifts Forklifts Diesel 1 93 - 0.20 9/8/2022 3/22/2023 140 8 50% -- Tier 4 Final 0%
Cutting/chopping saws Other Construction Equipment Electric 1 - 5.0 0.42 9/8/2022 3/22/2023 140 8 3% - - 0%
Water Trucks Off-highway trucks Diesel 1 402 -- 0.38 3/23/2023 5/17/2023 40 8 75% -- Tier 4 Final 0%
Pedestrian Bike Overpass Pavers Pavers Diesel 1 130 - 0.42 3/23/2023 5/17/2023 40 8 13% - Tier 4 Final 0%
Sitework® Paving Equipment Paving Equipment Diesel 1 132 - 0.36 3/23/2023 5/17/2023 40 8 13% - Tier 4 Final 0%
Rollers Rollers Diesel 1 80 -~ 0.38 3/23/2023 5/17/2023 40 8 13% -- Tier 4 Final 0%
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Table 4

Project Construction Off-Road Equipment List
Oakland Waterfront Ballpark District Project

Oakland, California

C"“s;:::m" Construction Activity Equipment Type'? CalEEMod® Equipment Type Fuel'  |Number| HpP* Kw* F::::r’ Eq""’D'";:t, Start Eq"":)':::,t End :;"l')‘::s' p:r“;:, Duratio“,,f‘" " Ter® by Ter® N'::"ftev"‘,:‘r’;ﬁ
Tractors/Loaders/Backhoes Tractors/Loaders/Backhoes Diesel 20 97 - 0.37 12/4/2023 2/15/2024 54 8 100% Fleet-Average Tier Tier 4 Final 0%
Scrapers/Blades/Rollers Scrapers Diesel 20 500 -- 0.48 12/4/2023 2/15/2024 54 8 90% Fleet-Average Tier Tier 4 Final 0%
Grading and Site Preparation Water Trucks Off-Highway Trucks Diesel 10 402 - 0.38 12/4/2023 2/15/2024 54 8 75% Fleet-Average Tier Tier 4 Final 0%
Water Trucks Off-Highway Trucks Diesel 2 402 -- 0.38 2/16/2024 8/19/2024 132 8 100% Fleet-Average Tier Tier 4 Final 0%
Generators Generator Sets Diesel 6 84 - 0.74 12/4/2023 8/19/2024 186 8 70% Fleet-Average Tier Tier 4 Final 0%
Grading and Site Preparation Tractors/Loaders/Backhoes Tractors/Loaders/Backhoes Diesel 2 97 - 0.37 1/1/2024 2/15/2024 34 8 100% Fleet-Average Tier Tier 4 Final 0%
Remediation Scrapers/Blades/Rollers Scrapers Diesel 3 500 - 0.48 1/1/2024 2/15/2024 34 8 100% Fleet-Average Tier Tier 4 Final 0%
Water Trucks Off-Highway Trucks Diesel 1 402 -- 0.38 1/1/2024 2/15/2024 34 8 75% Fleet-Average Tier Tier 4 Final 0%
Tractors/Loaders/Backhoes Tractors/Loaders/Backhoes Diesel 1 97 - 0.37 8/20/2024 2/5/2025 122 8 100% Fleet-Average Tier Tier 4 Final 0%
site Utilities Rubber Tired Loaders Rubber Tired Loaders Diesel 2 199 - 0.36 8/20/2024 2/5/2025 122 8 100% Fleet-Average Tier Tier 4 Final 0%
Water Trucks Off-Highway Trucks Diesel 2 402 - 0.38 8/20/2024 2/5/2025 122 8 100% Fleet-Average Tier Tier 4 Final 0%
Generators Generator Sets Diesel 6 84 - 0.74 8/20/2024 2/5/2025 122 8 70% Fleet-Average Tier Tier 4 Final 0%
Pile Driving Rigs Bore/Drill Rigs Diesel 2 206 - 0.50 8/20/2024 8/20/2025 262 8 90% Fleet-Average Tier Tier 4 Final 0%
Gradall-type Forklifts Forklifts Diesel 2 93 -- 0.20 8/20/2024 8/20/2025 262 8 100% Fleet-Average Tier Tier 4 Final 0%
Concrete Boom Pumps Other Construction Equipment Diesel 4 480 - 0.42 8/20/2024 8/20/2025 262 8 40% Fleet-Average Tier Tier 4 Final 0%
Bobcat Rubber Tired Loaders Diesel 4 71 - 0.36 8/20/2024 5/1/2025 183 8 100% Fleet-Average Tier Tier 4 Final 0%
Small Excavator Excavators Diesel 4 404 - 0.38 8/20/2024 5/1/2025 183 8 100% Fleet-Average Tier Tier 4 Final 0%
Large Excavator Excavators Diesel 4 523 - 0.38 8/20/2024 4/1/2025 161 8 100% Fleet-Average Tier Tier 4 Final 0%
Phase 2 Tower Cranes Cranes Electric 8 -- 179 0.29 5/1/2025 11/1/2026 392 8 100% - -- 0%
Mobile Cranes Cranes Diesel 8 530 -- 0.29 11/1/2025 6/1/2027 412 8 100% Fleet-Average Tier Tier 4 Final 0%
Gradall-type Forklifts Forklifts Diesel 15 93 - 0.20 8/20/2024 8/1/2027 769 8 100% Fleet-Average Tier Tier 4 Final 0%
Mixed Use Building Construction Cutting/chopping saws Other Construction Equipment Electric 45 -- 5 0.42 4/1/2025 8/1/2027 609 8 100% - -- 0%
Air Compressors Air Compressors Diesel 5 125 - 0.48 10/1/2025 8/1/2027 478 8 75% Fleet-Average Tier Tier 4 Final 0%
Air Compressors Air Compressors Electric 5 -- 7.5 0.48 10/1/2025 8/1/2027 478 8 75% -- -- 0%
Tile cutting saws Other Construction Equipment Electric 35 - 5 0.42 4/1/2025 8/1/2027 609 8 100% == - 0%
Drywall stud impact guns Other Construction Equipment Electric 75 - 1 0.42 4/1/2025 8/1/2027 609 8 100% == - 0%
Concrete Boom Pumps Other Construction Equipment Diesel 3 480 -- 0.42 8/1/2026 8/1/2027 260 8 40% Fleet-Average Tier Tier 4 Final 0%
Bobcat Rubber Tired Loaders Diesel 6 71 - 0.36 8/1/2026 8/1/2027 260 8 100% Fleet-Average Tier Tier 4 Final 0%
Small Excavator Excavators Diesel 6 404 - 0.38 8/1/2026 8/1/2027 260 8 80% Fleet-Average Tier Tier 4 Final 0%
Water Trucks Off-Highway Trucks Diesel 2 402 -- 0.38 2/6/2025 7/1/2027 626 8 75% Fleet-Average Tier Tier 4 Final 0%
Generators Generator Sets Diesel 6 84 - 0.74 2/6/2025 9/1/2027 670 8 70% Fleet-Average Tier Tier 4 Final 0%
Water Trucks Off-Highway Trucks Diesel 1 402 - 0.38 7/1/2025 1/2/2026 134 8 100% Fleet-Average Tier Tier 4 Final 0%
Paving Pavers Pavers Diesel 2 130 - 0.42 7/1/2025 1/2/2026 134 8 75% Fleet-Average Tier Tier 4 Final 0%
Paving Equipment Paving Equipment Diesel 2 132 - 0.36 7/1/2025 1/2/2026 134 8 75% Fleet-Average Tier Tier 4 Final 0%
Rollers Rollers Diesel 2 80 - 0.38 7/1/2025 1/2/2026 134 8 75% Fleet-Average Tier Tier 4 Final 0%
Architectural Coating Air Compressors Air Compressors Diesel 3 125 - 0.48 6/20/2025 9/1/2027 574 8 75% Fleet-Average Tier Tier 4 Final 0%
Air Compressors Air Compressors Electric 3 == 7.5 0.48 6/20/2025 9/1/2027 574 8 75% == -- 0%

Notes:

the mitigated scenario.

from 1lam-7am and would be responsible for 10% of nighttime construction.

7- Equipment start and end dates vary by grid for Offsite Construction. All emissions would occur during between 2/1/2021 and 9/21/2021.

Abbreviations:

CalEEMod - California Emissions Estimator Model
DDC - Deep Dynamic Compaction
DPC - Direct Power Compaction

HP - horsepower
kW - kilowatts

Construction of the Pedestrian Bike Overpass in Phase 1 and the Offsite Improvement Phase are only included in the mitigated scenario.

Construction equipment list, fuel, size in HP or kW, start and end dates, hours of operation per day, and utilization were provided by the Project sponsor.
Water truck emissions are shown in Table 6.
Equipment load factors were estimated from the Air Resource Board's OFFROAD database.
Utilizations for duration represent the usage percentage during the indicated equipment date range. Utilization percentage is multiplied by the number of hours per day in the calculation of off-road emissions.
Mitigation assumes Tier 4 Final engines, except as shown above. Dashes indicate there is no applicable tier due to the equipment being electric and/or used for the construction of the Offsite Improvements phase or the Pedestrian Bike Overpass area of Phase 1 which are mitigation measures and are only constructed during

The percent of night work represents a reasonable estimate for the average amount of time the equipment would be used at night. Based on information provided by the Project Sponsor, the first night shift would occur from 7pm-1am and would be responsible for 90% of nighttime construction. The second shift would occur
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Project Construction Off-Road Electric Equipment Emissions

Table 5

Oakland Waterfront Ballpark District Project
Oakland, California

Notes:
Construction equipment list, fuel, size in HP or kW, start and end dates, hours of operation per day, and utilization were provided by the Project sponsor. Utilization refers to the percentage of the phase that equipment is expected to be in use.

IS

ey

Equipment load factors were estimated from the Air Resource Board's OFFROAD database.
Electricity Usage was calculated using the following equation:

Electricity Usage = Z(N * kW * LF * Hr * U)

N: number of Equipment Pieces

kW: equipment power
LF: Load Factor
U: Utilization

Electricity usage split by year using phase length.
Greenhouse gas emission factor calculations are shown in Table 21. For CO,, the 2020 emission factor was conservatively used (297 Ib/MWh) for all construction years. For CH, and N,O, the CalEEMod default factors were used (0.029, and 0.00617 Ib/MWh, respectively).
Global warming potentials used in the calculation of CO2e are 1, 25 and 298 for CO2, CH4 and N20, respectively, and are from IPCC AR4.
The Pedestrian Bike Overpass in Phase 1 is a mitigation measure and is only constructed in the Mitigated scenario.

Construction Area Construction Activity Equipment Type® CalEEMod® Equipment Type Fuel® Number* HP! kw? F::ta:r’ S;artrDate‘ o rDate’ End of Dalys p::ll;:{‘ f::l:;:::t?::l Us'i';:ﬁ';‘:;‘,’h)
Cutting/chopping saws Other Construction Equipment Electric 15 6.7 5 0.42 4/12/2021 4/1/2023 618 8 100% 154,030
Ballpark Building Construction Air Compressors Air Compressors Electric 4 10 7.5 0.48 4/1/2021 1/1/2023 549 8 75% 47,162
Drywall stud impact guns Other Construction Equipment Electric 25 1.3 1 0.42 4/1/2022 2/1/2023 263 8 100% 21,850
Tower Cranes Cranes Electric 2 240 179 0.29 12/1/2021 2/1/2023 306 8 100% 252,486
Cutting/chopping saws Other Construction Equipment Electric 15 6.7 5 0.42 11/24/2021 12/1/2023 528 8 75% 98,699
Phase 1 Mixed Use Building Construction Air Compressors Air Compressors Electric 2 10 7.5 0.48 11/24/2021 12/1/2023 528 8 75% 22,679
Tile cutting saws Other Construction Equipment Electric 10 6.7 5 0.42 10/1/2022 12/1/2023 305 8 50% 25,339
Drywall stud impact guns Other Construction Equipment Electric 25 1.3 1 0.42 9/1/2022 12/1/2023 327 8 50% 13,584
Architectural Coating Air Compressors Air Compressors Electric 3 10 7.5 0.48 2/15/2022 12/1/2023 469 8 100% 40,289
Pedestriar\cSLl;irE):;;pnass Tower Cutting/chopping saws Other Construction Equipment Electric 1 6.7 5.0 0.42 9/8/2022 3/22/2023 140 8 3% 70
Tower Cranes Cranes Electric 8 240 179 0.29 5/1/2025 11/1/2026 392 8 100% 1,293,786
Cutting/chopping saws Other Construction Equipment Electric 45 6.7 5 0.42 4/1/2025 8/1/2027 609 8 100% 455,361
phase 2 Mixed Use Building Construction Air Compressors Air Compressors Electric 5 10 7.5 0.48 10/1/2025 8/1/2027 478 8 75% 51,328
Tile cutting saws Other Construction Equipment Electric 35 6.7 5 0.42 4/1/2025 8/1/2027 609 8 100% 354,170
Drywall stud impact guns Other Construction Equipment Electric 75 1.3 1 0.42 4/1/2025 8/1/2027 609 8 100% 151,787
Architectural Coating Air Compressors Air Compressors Electric 3 10 7.5 0.48 6/20/2025 9/1/2027 574 8 75% 36,982
Total 3,019,602
Construction Area Construction Activity Year Electricity Usage® MT/year)™*
(kWh) co, CH, N,O CO,e
2021 76,821 10 0.0010 2.1E-04 10
Ballpark Building Construction 2022 124,727 17 0.0016 3.5E-04 17
2023 21,494 2.9 2.8E-04 6.0E-05 2.9
2021 24,589 3.3 3.2E-04 | 6.9E-05 3.3
phase 1 Mixed Use Building Construction 2022 285,045 38 0.0037 8.0E-04 39
2023 103,154 14 0.0014 2.9E-04 14
Architectural Coating 2022 19,713 2.7 2.6E-04 5.5E-05 2.7
2023 20,576 2.8 2.7E-04 5.8E-05 2.8
Pedestrian Bike Overpass Tower 2022 41 0.0056 5.4E-07 1.2E-07 0.0056
Construction’ 2023 29 0.0039 3.8E-07 8.0E-08 0.0039
2025 894,716 121 0.012 0.0025 122
Mixed Use Building Construction 2026 1,156,250 156 0.015 0.0032 157
Phase 2 2027 255,467 34 0.0034 7.1E-04 35
2025 8,981 1.2 1.2E-04 2.5E-05 1.2
Architectural Coating 2026 16,810 2.3 2.2E-04 4.7E-05 2.3
2027 11,191 1.5 1.5E-04 3.1E-05 1.5
Total 3,019,602 Total 411




Table 5
Project Construction Off-Road Electric Equipment Emissions
Oakland Waterfront Ballpark District Project
Oakland, California

Abbreviations:
CalEEMod - California Emissions Estimator Model IPCC AR4 - Intergovernmental Panel on

LF - load factor
CH, - methane Climate Change Fourth Assessment Report

MT - metric ton(s)

CO; - carbon dioxide KWh - kilowatt hour(s) MWh - meaawatt hour(s)

CO,e - carbon dioxide equivalents Ib - pound(s) N,O - nitrous oxide
HP - horsepower

References:
California Air Pollution Control Officers Association (CAPCOA). California Emissions Estimator Model (CalEEMod), Version 2016.3.2. Available online
IPCC. 2007. AR4 Climate Change 2007: The Physical Science Basis. Available online at: https://www.ipcc.ch/report/ar4/wql/
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Table 6
Project Construction Water Truck Emissions
Oakland Waterfront Ballpark District Project
Oakland, California

Water Truck Use Data® Water Truck Emissions®>
Construction Area Construction Activi Year ROG ‘ NOx ‘ PM ‘ PM,, CO. ‘ CH ‘ co
ty Hours Starts Miles Idle-hrs © e 2 4 2¢
(Ibs) (MT)
DPC Geotechnical Work 2020 456 456 4,560 15 11 78 3.2 2.3 9.3 2.3E-04 9.4
2021 900 900 9,000 30 17 139 5.5 3.7 18 3.5E-04 18
DDC Geotechnical Work 2020 684 684 6,840 23 16 117 4.9 3.5 14 3.4E-04 14
2021 1,350 1,350 13,500 45 25 208 8.2 5.5 27 5.3E-04 27
Grading and Site Prep 2021 2,736 2,736 27,360 91 51 422 17 11 55 0.0011 55
Grading and Site Prep Remediation 2021 192 192 1,920 6.4 3.6 30 1.2 0.79 3.9 7.5E-05 3.9
) . 2021 162 162 1,620 5.4 3.0 25 1.0 0.66 3.3 6.3E-05 3.3
Site Utilities
2022 510 510 5,100 17 4.2 65 2.1 1.2 10 8.9E-05 10
. . 2022 1,526 1,526 15,264 51 13 194 6.3 3.4 30 2.7E-04 30
Ballpark Building Construction
Phase 1 2023 670 670 6,696 22 0.57 72 2.2 0.94 13 1.2E-05 13
Mixed Use Building Construction 2023 1,296 1,296 12,960 43 1.1 140 4.2 1.8 25 2.3E-05 25
Paving 2022 528 528 5,280 18 4.4 67 2.2 1.2 10 9.2E-05 10
Pedestrian Bike Overpass Grading and Site | 55, | 556 256 2,560 8.5 2.1 32 1.1 0.58 51 | 45605 | 5.1
Preparation
Pedestrian Bike Overpass Site Utilities 2022 240 240 2,400 8.0 2.0 30 1.0 0.54 4.7 4.2E-05 4.7
Pedestrian Bike Overpass Sitework 2023 240 240 2,400 8.0 0.21 26 0.78 0.34 4.6 4.3E-06 4.6
. . 2023 1,260 1,260 12,600 42 1.1 136 4.1 1.8 24 2.3E-05 24
Grading and Site Prep
2024 1,980 1,980 19,800 66 1.7 216 6.4 2.8 38 3.5E-05 38
Grading and Site Prep Remediation 2024 204 204 2,040 6.8 0.17 22 0.66 0.29 3.9 3.6E-06 3.9
. . 2024 1,552 1,552 15,520 52 1.3 170 5.1 2.2 29 2.8E-05 29
Site Utilities
Phase 2 2025 400 400 4,000 13 0.34 44 1.3 0.56 7.5 7.1E-06 7.5
2025 2,820 2,820 28,200 94 2.4 312 9.2 4.0 53 5.0E-05 53
Mixed Use Building Construction 2026 3,132 3,132 31,320 104 2.6 350 10 4.4 57 5.5E-05 57
2027 1,548 1,548 15,480 52 1.3 174 5.0 2.2 28 2.7E-05 28
Paving 2025 1,064 1,064 10,640 35 0.90 118 3.5 1.5 20 1.9E-05 20
2026 8.0 8.0 80 0.27 0.0067 0.89 0.026 0.011 0.15 1.4E-07 0.15

Notes:
1. Water truck usage data comes from the following assumptions:
- Number of water trucks and schedule are provided in Table 4.
- Hours are calculated as number of equipment * utilization percent * number of construction days * hours/day * load factor as provided in Table 4.
- Starts are calculated as hours * 1 start/hour.
- Miles are calculated as hours * 10 miles per hour.
- Idle-hrs are calculated as starts * 1 idle/start * 2 minutes/idle. Idling is restricted to 2 minutes/idle.

2. Emission factors are located in Table 9 under the fleet mix "Water Trucks". Water trucks are assumed to be similar to medium heavy duty trucks (MHDT).
3- Global warming potentials used in the calculation of CO,e are 1 and 25 for CO, and CH,, respectively.

Abbreviations:

CH,4 - Methane Ib - pound

CO, . Carbon Dioxide MT - metric ton

CO,e - Carbon Dioxide Equivalents NOx - nitrogen oxides

DDC - Deep Dynamic Compaction PM;, - particulate matter less than 10 microns
DPC - Direct Power Compaction PM, s - particulate matter less than 2.5 microns

hrs - hours ROG - reactive organic gases




Table 7

Project Construction Water Use Emissions
Oakland Waterfront Ballpark District Project

Oakland, California

Outdoor Water
Total CO.
Number Ar:'er:_ge ':'I"etagf l‘J”ater, Number | Utilization T“S;;N:ter Electric Intensity ota’ £9a¢
Construction Area Construction Activity Year | of Work eeding Water sage of Water 9 Factor® Emissions
Days Trucks
(acres) (9"’"’2‘?)”/ (%) | (million gal) | (kWh/million gal) | (Mwh) (MT)
9
e Geotechnical work 2020 38 37 8,000 3 75% 11 39 5.3
2021 75 37 8,000 3 75% 22 77 11
9
DPC Geotechnical work 2020 38 9.3 8,000 2 75% 2.8 10 1.3
2021 75 9.3 8,000 2 75% 5.6 20 2.7
9
Grading and Site Preparation 2021 56 31 8,000 5 75% 14 49 6.7
2021 132 31 8,000 1 100% 33 116 16
Grading and Site Preparation |, 32 31 8,000 1 75% 8.0 28 3.8
Remediation
9
Site Utilities 2021 28 31 4,000 1 75% 3.5 12.3 1.7
2022 84 31 4,000 1 75% 11 37 5.0
9 4 4.
Ballpark Building Construction 2022 176 14 4,000 L 90% 10 3 6
2023 78 14 4000 1 90% 4.3 15 2.1
Phase 1 Mixed Use Building 2023 | 162 18 4,000 1 100% 11 40 5.4
Construction
Paving 2022 65 31 4,000 1 100% 8.1 29 3.9
Pedestrian Bike Overpass
2022 40 1.2 8,000 1 80% 0.39 1.4 0.19
Grading and Site Preparation® ' ° 3,500
Pedestrian Bik it
edestrian Bike Overpass Site |, 40 1.2 4,000 1 75% 0.19 0.68 0.093
Utilities
Pedestrian Bike Overpass | ;3 40 1.2 4,000 1 75% 0.19 0.68 0.093
Sitework
2023 20 17 8,000 10 75% 2.7 9 1.3
Grading and Site Preparation 2024 34 17 8,000 10 75% 4.5 16 2.1
2024 132 17 8,000 2 100% 18 61 8.3
Grading and Sltg ?reparatlon 2024 34 17 8,000 1 75% 4.5 16 2.1
Remediation
9
Phase 2 Site Utilities 2024 96 17 4,000 2 100% 6.4 22 3.0
2025 26 17 4,000 2 100% 1.7 6 0.82
Mixed Use Buildi 2025 235 17 4,000 2 75% 16 55 7.4
Ixe: se Bullding
Construction 2026 261 17 4,000 2 75% 17 61 8.3
2027 130 17 4,000 2 75% 8.6 30 4.1
Paving 2025 132 17 4,000 1 100% 8.8 31 4.2
2026 2 17 4,000 1 100% 0.13 0.46 0.063

Notes:

Acreage is the total acreage of the phase area.

Water Usage was provided by Devcon on 8/22/2019.

reported here is only for fugitive dust control, indoor water use-related emissions and wastewater treatment-related emissions are not estimated here.

IS

default factors were used (0.029, and 0.00617 Ib/MWh, respectively).

Abbreviations:

CalEEMod® - California Emissions Estimator Model
CO,e - Carbon dioxide-equivalent

gal - Gallons
kWh - kilowatt-hours

MWh - megawatt-hours

MT - Metric Tons

References:

CalEEMod® User's Guide (Available online at: http://www.agmd.gov/caleemod/user's-guide)
PG&E, Pacific Gas and Electric - Gas and power company for California (https://www.pge.com/)

The Pedestrian Bike Overpass in Phase 1 is a mitigation measure and is only constructed in the Mitigated Scenario.

Electric intensity factors were taken from Table 9.2 in Appendix D of the CalEEMod® User's Guide as the sum of supply water, treat water and distribute water electric intensity factors. Since the water use

Greenhouse gas emission factor calculations are shown in Table 21. For CO,, the 2020 emission factor was conservatively used (297 Ib/MWh) for all construction years. For CH, and N,0O, the CalEEMod®
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Table 8
Project Construction Trip Generation Rates
Oakland Waterfront Ballpark District Project
Oakland, California

Construction Area and Activity Construction One-Way Trips per Type and Activity®
Worker Vendor | Hauling
DDC Area
Geotechnical Work [ 4,520 1,130 [ --
DPC Area
Geotechnical Work [ 4,520 1,130 [ --
Offsite Improvements: Grids 1-19
Demolition 1,520 -- --
Construct Curb, Gutter, Sidewalk, Ramps 3,070 -- 5,418
New / Modified Traffic Signal 4,850 -- 677
Street Lighting 2,400 -- 1,199
Paving 585 -- --
Striping 312 -- --
Phase 1
Demolition 2,000 -- 54
Cut Off Wall 2,200 -- 1,245
Grading and Site Preparation 9,400 -- 26,217
Grading and Site Preparation Remediation 480 -- 18,000
Crane Removal Demolition 3,660 -- --
Site Utilities 8,960 2,240 --
Ballpark Building Construction 778,590 121,536 --
Mixed Use Building Construction 316,800 50,688 --
Architectural Coating 343,308 - -
Paving 1,980 -- --
zf::as:;itaignéike Overpass Grading and Site 2,000 . 358
Pedestrian Bike Overpass Site Utilities? 1,200 160 80
zit:z:::cagoiizke Overpass Tower 11,200 2,240 .
Pedestrian Bike Overpass Sitework? 1,600 480 80
Phase 2
Demolition 3,000 - 54
Grading and Site Preparation 14,880 -- 15,673
Grading and Site Preparation Remediation 510 -- 18,000
Site Utilities 14,640 1,952 --
Mixed Use Building Construction 633,600 326,304 --
Paving 3,990 -- --
Architectural Coating 229,600 -- --
Total One-Way Trips 2,405,375 507,860 87,055
3,000,290
Trip Length Assumptions (miles)® 10.8 7.3 20, 41, 50
50% LDA, 25% LDT1, T6 (MHDT) and T7
Fleet Mix Assumptions® and 25% LDT2, (HHDT)' ) C;;i:‘:nl?"?i,th
consistent with consistent with CalEEMod®
CalEEMod® CalEEMod®

Notes:

- Worker, vendor and hauling trips for each activity were provided by the Project sponsor.

2 The Pedestrian Bike Overpass in Phase 1 and the Offsite Improvements Phase are mitigation measures and are only

included in the Mitigated Scenario.

w

CalEEMod® default trip lengths were used for worker and vendor trips. Hauling trip lengths represent the distance to the
facility if known. For Grading and Site Prep Remediation, 50% of export trips would go to Livermore, a distance of 41
miles from the site, and 50% of export trips would go to Buttonwillow, which is outside of the San Francisco Bay Area Air
Basin so a distance of 50 miles to the edge of the boundary was used. For the Cutoff Wall, 6.7% of import trips would be
from Montana or Wyoming, which is outside of the San Francisco Bay Area Air Basin so a distance of 50 miles to the edge
of the boundary was used for those trips. The CalEEMod® default hauling trip length (20 miles) was assumed for all other

subphases, as well as for any remaining trips in the subphases mentioned.

4 CalEEMod® default fleet mix assumptions were used for each trip type.

Abbreviations:
CalEEMod® - California Emissions Estimator Model
LDA - All Passenger Vehicles
LDT1 - All Light-Duty Trucks in Weight Class 0-37,50 Ibs
LDT2 - Gas, Diesel Light-Duty Trucks in Weight Class 3,751-5,750 Ibs
MHDT - Gas, Diesel Medium-Heavy-Duty vehicles in Weight Class 12,001-33,000 Ibs
HHDT- Gas, Diesel Heavy-Heavy-Duty vehicles in Weight Class 33,001-60,000 Ibs
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Table 9
Project Construction Onroad Emission Factors
Oakland Waterfront Ballpark District Project
Oakland, California

Emission N Fuel Type
iyl
Year Fleet Mix Factor? Units Type Pollutant Restriction®
2020 LD_Mix 0.068 g/trip DIURN ROG Gas
2020 LD_Mix 0.16 g/trip HOTSOAK ROG Gas
2020 LD_Mix 0.037 g/mile PMBW PM;, Gas
2020 LD_Mix 0.016 g/mile PMBW PM, 5 Gas
2020 LD_Mix 0.0080 g/mile PMTW PM;, Gas
2020 LD_Mix 0.0020 g/mile PMTW PM, 5 Gas
2020 LD Mix 0.063 a/trip RESTLOSS ROG Gas
2020 LD Mix 0.083 a/mile RUNEX NOx Gas
2020 LD_Mix 0.0018 g/mile RUNEX PM;, Gas
2020 LD_Mix 0.0016 g/mile RUNEX PM, 5 Gas
2020 LD Mix 0.019 a/mile RUNEX ROG Gas
2020 LD Mix 0.058 a/mile RUNLOSS ROG Gas
2020 LD Mix 0.29 a/trip STREX NOx Gas
2020 LD_Mix 0.0023 g/trip STREX PM;o Gas
2020 LD_Mix 0.0021 g/trip STREX PM, 5 Gas
2020 LD Mix 0.38 a/trip STREX ROG Gas
2021 LD Mix 0.063 a/trip DIURN ROG Gas
2021 LD Mix 0.15 a/trip HOTSOAK ROG Gas
2021 LD_Mix 0.037 g/mile PMBW PM;, Gas
2021 LD_Mix 0.016 g/mile PMBW PM, 5 Gas
2021 LD_Mix 0.0080 g/mile PMTW PM;o Gas
2021 LD_Mix 0.0020 g/mile PMTW PM, 5 Gas
2021 LD Mix 0.060 a/trip RESTLOSS ROG Gas
2021 LD Mix 0.072 a/mile RUNEX NOx Gas
2021 LD_Mix 0.0017 g/mile RUNEX PM;o Gas
2021 LD_Mix 0.0015 g/mile RUNEX PM, 5 Gas
2021 LD Mix 0.016 a/mile RUNEX ROG Gas
2021 LD Mix 0.056 a/mile RUNLOSS ROG Gas
2021 LD Mix 0.27 a/trip STREX NOx Gas
2021 LD_Mix 0.0021 g/trip STREX PM;o Gas
2021 LD_Mix 0.0020 g/trip STREX PM, 5 Gas
2021 LD Mix 0.35 a/trip STREX ROG Gas
2022 LD Mix 0.059 a/trip DIURN ROG Gas
2022 LD Mix 0.14 a/trip HOTSOAK ROG Gas
2022 LD_Mix 0.037 g/mile PMBW PM;o Gas
2022 LD_Mix 0.016 g/mile PMBW PM, 5 Gas
2022 LD_Mix 0.0080 g/mile PMTW PM;o Gas
2022 LD_Mix 0.0020 g/mile PMTW PM, 5 Gas
2022 LD Mix 0.056 a/trip RESTLOSS ROG Gas
2022 LD Mix 0.062 a/mile RUNEX NOx Gas
2022 LD_Mix 0.0016 g/mile RUNEX PM;o Gas
2022 LD_Mix 0.0015 g/mile RUNEX PM, 5 Gas
2022 LD Mix 0.014 a/mile RUNEX ROG Gas
2022 LD Mix 0.053 a/mile RUNLOSS ROG Gas
2022 LD Mix 0.25 a/trip STREX NOx Gas
2022 LD_Mix 0.0020 g/trip STREX PM;o Gas
2022 LD_Mix 0.0019 g/trip STREX PM, 5 Gas
2022 LD Mix 0.32 a/trip STREX ROG Gas
2023 LD Mix 0.055 a/trip DIURN ROG Gas
2023 LD Mix 0.13 a/trip HOTSOAK ROG Gas
2023 LD_Mix 0.037 g/mile PMBW PM;o Gas
2023 LD_Mix 0.016 g/mile PMBW PM, 5 Gas
2023 LD_Mix 0.0080 g/mile PMTW PM;o Gas
2023 LD_Mix 0.0020 g/mile PMTW PM, 5 Gas
2023 LD Mix 0.053 a/trip RESTLOSS ROG Gas
2023 LD Mix 0.054 a/mile RUNEX NOx Gas
2023 LD_Mix 0.0015 g/mile RUNEX PM;o Gas
2023 LD_Mix 0.0014 g/mile RUNEX PM, 5 Gas
2023 LD Mix 0.012 a/mile RUNEX ROG Gas
2023 LD Mix 0.051 a/mile RUNLOSS ROG Gas
2023 LD Mix 0.23 a/trip STREX NOx Gas
2023 LD_Mix 0.0020 g/trip STREX PM;o Gas
2023 LD_Mix 0.0018 g/trip STREX PM, 5 Gas
2023 LD Mix 0.29 a/trip STREX ROG Gas
2024 LD Mix 0.051 a/trip DIURN ROG Gas
2024 LD Mix 0.12 a/trip HOTSOAK ROG Gas
2024 LD_Mix 0.037 g/mile PMBW PM;o Gas
2024 LD_Mix 0.016 g/mile PMBW PM, 5 Gas
2024 LD_Mix 0.0080 g/mile PMTW PM;o Gas
2024 LD_Mix 0.0020 g/mile PMTW PM, 5 Gas
2024 LD Mix 0.051 a/trip RESTLOSS ROG Gas
2024 LD Mix 0.048 a/mile RUNEX NOx Gas
2024 LD_Mix 0.0014 g/mile RUNEX PM;o Gas
2024 LD_Mix 0.0013 g/mile RUNEX PM, 5 Gas
2024 LD Mix 0.010 a/mile RUNEX ROG Gas
2024 LD Mix 0.049 a/mile RUNLOSS ROG Gas
2024 LD Mix 0.22 a/trip STREX NOx Gas
2024 LD_Mix 0.0019 g/trip STREX PM;o Gas
2024 LD_Mix 0.0017 g/trip STREX PM, 5 Gas
2024 LD Mix 0.26 a/trip STREX ROG Gas
2025 LD Mix 0.049 a/trip DIURN ROG Gas
2025 LD Mix 0.11 a/trip HOTSOAK ROG Gas
2025 LD_Mix 0.037 g/mile PMBW PM;o Gas
2025 LD_Mix 0.016 g/mile PMBW PM, 5 Gas
2025 LD_Mix 0.0080 g/mile PMTW PM;o Gas
2025 LD_Mix 0.0020 g/mile PMTW PM, 5 Gas
2025 LD Mix 0.048 a/trip RESTLOSS ROG Gas
2025 LD Mix 0.043 a/mile RUNEX NOx Gas
2025 LD_Mix 0.0014 g/mile RUNEX PM;o Gas
2025 LD_Mix 0.0013 g/mile RUNEX PM, 5 Gas
2025 LD Mix 0.0092 a/mile RUNEX ROG Gas
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Table 9
Project Construction Onroad Emission Factors
Oakland Waterfront Ballpark District Project
Oakland, California

Emission N Fuel Type
iyl
Year Fleet Mix Factor? Units Type Pollutant Restriction®
2025 LD Mix 0.048 a/mile RUNLOSS ROG Gas
2025 LD Mix 0.20 a/trip STREX NOx Gas
2025 LD_Mix 0.0018 g/trip STREX PM;, Gas
2025 LD_Mix 0.0017 g/trip STREX PM, 5 Gas
2025 LD Mix 0.24 a/trip STREX ROG Gas
2026 LD Mix 0.046 a/trip DIURN ROG Gas
2026 LD Mix 0.11 a/trip HOTSOAK ROG Gas
2026 LD_Mix 0.037 g/mile PMBW PM;, Gas
2026 LD_Mix 0.016 g/mile PMBW PM, 5 Gas
2026 LD_Mix 0.0080 g/mile PMTW PM;, Gas
2026 LD_Mix 0.0020 g/mile PMTW PM, 5 Gas
2026 LD Mix 0.046 a/trip RESTLOSS ROG Gas
2026 LD Mix 0.039 a/mile RUNEX NOx Gas
2026 LD_Mix 0.0013 g/mile RUNEX PM;, Gas
2026 LD_Mix 0.0012 g/mile RUNEX PM, 5 Gas
2026 LD Mix 0.0081 a/mile RUNEX ROG Gas
2026 LD Mix 0.046 a/mile RUNLOSS ROG Gas
2026 LD Mix 0.19 a/trip STREX NOx Gas
2026 LD_Mix 0.0017 g/trip STREX PM;, Gas
2026 LD_Mix 0.0016 g/trip STREX PM, 5 Gas
2026 LD Mix 0.22 a/trip STREX ROG Gas
2027 LD Mix 0.043 a/trip DIURN ROG Gas
2027 LD Mix 0.10 a/trip HOTSOAK ROG Gas
2027 LD_Mix 0.037 g/mile PMBW PM;o Gas
2027 LD_Mix 0.016 g/mile PMBW PM, 5 Gas
2027 LD_Mix 0.0080 g/mile PMTW PM;o Gas
2027 LD_Mix 0.0020 g/mile PMTW PM, 5 Gas
2027 LD Mix 0.044 a/trip RESTLOSS ROG Gas
2027 LD Mix 0.035 a/mile RUNEX NOx Gas
2027 LD_Mix 0.0013 g/mile RUNEX PM;o Gas
2027 LD_Mix 0.0012 g/mile RUNEX PM, 5 Gas
2027 LD Mix 0.0071 a/mile RUNEX ROG Gas
2027 LD Mix 0.045 a/mile RUNLOSS ROG Gas
2027 LD Mix 0.18 a/trip STREX NOx Gas
2027 LD_Mix 0.0017 g/trip STREX PM;o Gas
2027 LD_Mix 0.0015 g/trip STREX PM, 5 Gas
2027 LD Mix 0.20 a/trip STREX ROG Gas
2020 | MHDT/HHDT 0.10 g/mile PMBW PM,, Diesel
2020 | MHDT/HHDT 0.041 g/mile PMBW PM, 5 Diesel
2020 | MHDT/HHDT 0.024 g/mile PMTW PM,, Diesel
2020 | MHDT/HHDT 0.0060 g/mile PMTW PM, 5 Diesel
2020 | MHDT/HHDT 3.9 a/mile RUNEX NOx Diesel
2020 | MHDT/HHDT 0.081 g/mile RUNEX PM,, Diesel
2020 | MHDT/HHDT 0.077 g/mile RUNEX PM, 5 Diesel
2020 | MHDT/HHDT 0.19 a/mile RUNEX ROG Diesel
2020 | MHDT/HHDT 1.5 a/trip STREX NOx Diesel
2020 | MHDT/HHDT 3.5 a/trip IDLEX NOx Diesel
2020 | MHDT/HHDT 0.24 a/trip IDLEX ROG Diesel
2020 | MHDT/HHDT 0.0078 g/trip IDLEX PM,, Diesel
2020 | MHDT/HHDT 0.0075 g/trip IDLEX PM, 5 Diesel
2021 | MHDT/HHDT 0.10 g/mile PMBW PM,, Diesel
2021 | MHDT/HHDT 0.041 g/mile PMBW PM, 5 Diesel
2021 | MHDT/HHDT 0.024 g/mile PMTW PM,, Diesel
2021 | MHDT/HHDT 0.0060 g/mile PMTW PM, 5 Diesel
2021 | MHDT/HHDT 3.4 a/mile RUNEX NOx Diesel
2021 | MHDT/HHDT 0.066 g/mile RUNEX PM,, Diesel
2021 | MHDT/HHDT 0.063 g/mile RUNEX PM, 5 Diesel
2021 | MHDT/HHDT 0.15 a/mile RUNEX ROG Diesel
2021 | MHDT/HHDT 1.7 a/trip STREX NOx Diesel
2021 | MHDT/HHDT 3.4 a/trip IDLEX NOx Diesel
2021 | MHDT/HHDT 0.24 a/trip IDLEX ROG Diesel
2021 | MHDT/HHDT 0.0055 g/trip IDLEX PM,, Diesel
2021 | MHDT/HHDT 0.0053 g/trip IDLEX PM, 5 Diesel
2022 | MHDT/HHDT 0.10 g/mile PMBW PM,, Diesel
2022 | MHDT/HHDT 0.041 g/mile PMBW PM, 5 Diesel
2022 | MHDT/HHDT 0.024 g/mile PMTW PM,, Diesel
2022 | MHDT/HHDT 0.0060 g/mile PMTW PM, 5 Diesel
2022 | MHDT/HHDT 2.8 a/mile RUNEX NOx Diesel
2022 | MHDT/HHDT 0.036 g/mile RUNEX PM,, Diesel
2022 | MHDT/HHDT 0.034 g/mile RUNEX PM, 5 Diesel
2022 | MHDT/HHDT 0.082 a/mile RUNEX ROG Diesel
2022 | MHDT/HHDT 1.9 a/trip STREX NOx Diesel
2022 | MHDT/HHDT 3.4 a/trip IDLEX NOx Diesel
2022 | MHDT/HHDT 0.23 a/trip IDLEX ROG Diesel
2022 | MHDT/HHDT 0.0022 g/trip IDLEX PM,, Diesel
2022 | MHDT/HHDT 0.0021 g/trip IDLEX PM, 5 Diesel
2023 | MHDT/HHDT 0.10 g/mile PMBW PM,, Diesel
2023 | MHDT/HHDT 0.041 g/mile PMBW PM, 5 Diesel
2023 | MHDT/HHDT 0.024 g/mile PMTW PM,, Diesel
2023 | MHDT/HHDT 0.0060 g/mile PMTW PM, 5 Diesel
2023 | MHDT/HHDT 2.1 a/mile RUNEX NOx Diesel
2023 | MHDT/HHDT 0.016 g/mile RUNEX PM,, Diesel
2023 | MHDT/HHDT 0.016 g/mile RUNEX PM, 5 Diesel
2023 | MHDT/HHDT 0.017 a/mile RUNEX ROG Diesel
2023 | MHDT/HHDT 2.2 a/trip STREX NOx Diesel
2023 | MHDT/HHDT 3.0 a/trip IDLEX NOx Diesel
2023 | MHDT/HHDT 0.23 a/trip IDLEX ROG Diesel
2023 | MHDT/HHDT 0.0014 g/trip IDLEX PM,, Diesel
2023 | MHDT/HHDT 0.0014 g/trip IDLEX PM, 5 Diesel
2024 | MHDT/HHDT 0.10 g/mile PMBW PM,, Diesel
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Table 9

Project Construction Onroad Emission Factors
Oakland Waterfront Ballpark District Project
Oakland, California

Year | Fleet Mix! E:::;l:zn Units Type Pollutant R':::i:tyi:::’
2024 | MHDT/HHDT | 0.041 g/mile PMBW PM, 5 Diesel
2024 | MHDT/HHDT 0.024 g/mile PMTW PM;o Diesel
2024 | MHDT/HHDT 0.0060 g/mile PMTW PM, s Diesel
2024 | MHDT/HHDT 2.1 a/mile RUNEX NOXx Diesel
2024 | MHDT/HHDT 0.017 g/mile RUNEX PM;o Diesel
2024 | MHDT/HHDT 0.016 g/mile RUNEX PM, s Diesel
2024 | MHDT/HHDT 0.017 a/mile RUNEX ROG Diesel |
2024 | MHDT/HHDT 2.2 a/trip STREX NOXx Diesel |
2024 | MHDT/HHDT 3.0 a/trip IDLEX NOXx Diesel |
2024 | MHDT/HHDT 0.23 a/trip IDLEX ROG Diesel |
2024 | MHDT/HHDT 0.0014 g/trip IDLEX PM;o Diesel
2024 | MHDT/HHDT| 0.0013 g/trip IDLEX PM, 5 Diesel
2025 | MHDT/HHDT 0.10 g/mile PMBW PM;o Diesel
2025 | MHDT/HHDT | 0.041 g/mile PMBW PM, 5 Diesel
2025 | MHDT/HHDT 0.024 g/mile PMTW PM;o Diesel
2025 | MHDT/HHDT 0.0060 g/mile PMTW PM, s Diesel
2025 | MHDT/HHDT 2.1 a/mile RUNEX NOXx Diesel
2025 | MHDT/HHDT 0.017 g/mile RUNEX PM;o Diesel
2025 | MHDT/HHDT 0.016 g/mile RUNEX PM, s Diesel
2025 | MHDT/HHDT 0.017 a/mile RUNEX ROG Diesel
2025 | MHDT/HHDT 2.2 a/trip STREX NOXx Diesel
2025 | MHDT/HHDT 3.0 a/trip IDLEX NOXx Diesel
2025 | MHDT/HHDT 0.23 a/trip IDLEX ROG Diesel
2025 | MHDT/HHDT 0.0013 g/trip IDLEX PM;o Diesel
2025 | MHDT/HHDT | 0.0012 g/trip IDLEX PM, 5 Diesel
2026 | MHDT/HHDT 0.10 g/mile PMBW PM;o Diesel
2026 | MHDT/HHDT 0.041 g/mile PMBW PM, s Diesel
2026 | MHDT/HHDT 0.024 g/mile PMTW PM;o Diesel
2026 | MHDT/HHDT 0.0060 g/mile PMTW PM, s Diesel
2026 | MHDT/HHDT 2.1 a/mile RUNEX NOXx Diesel
2026 | MHDT/HHDT 0.016 g/mile RUNEX PM;o Diesel
2026 | MHDT/HHDT 0.016 g/mile RUNEX PM, s Diesel
2026 | MHDT/HHDT 0.017 a/mile RUNEX ROG Diesel
2026 | MHDT/HHDT 2.2 a/trip STREX NOx Diesel
2026 | MHDT/HHDT 2.9 a/trip IDLEX NOXx Diesel
2026 | MHDT/HHDT 0.23 a/trip IDLEX ROG Diesel
2026 | MHDT/HHDT 0.0013 g/trip IDLEX PM;o Diesel
2026 | MHDT/HHDT | 0.0012 g/trip IDLEX PM, 5 Diesel
2027 | MHDT/HHDT 0.10 g/mile PMBW PM;o Diesel
2027 | MHDT/HHDT 0.041 g/mile PMBW PM, s Diesel
2027 | MHDT/HHDT 0.024 g/mile PMTW PM;o Diesel
2027 | MHDT/HHDT 0.0060 g/mile PMTW PM, s Diesel
2027 | MHDT/HHDT 2.1 a/mile RUNEX NOXx Diesel
2027 | MHDT/HHDT 0.016 g/mile RUNEX PM;o Diesel
2027 | MHDT/HHDT 0.016 g/mile RUNEX PM, s Diesel
2027 | MHDT/HHDT 0.017 g/mile RUNEX ROG Diesel
2027 | MHDT/HHDT 2.2 q/trip STREX NOx Diesel
2027 | MHDT/HHDT 2.9 q/trip IDLEX NOx Diesel
2027 | MHDT/HHDT 0.23 q/trip IDLEX ROG Diesel
2027 | MHDT/HHDT 0.0012 g/trip IDLEX PM;o Diesel
2027 | MHDT/HHDT 0.0012 g/trip IDLEX PM, s Diesel
2020 HHDT 0.061 g/mile PMBW PM;o Diesel
2020 HHDT 0.026 g/mile PMBW PM, s Diesel
2020 HHDT 0.036 g/mile PMTW PM;o Diesel
2020 HHDT 0.0089 g/mile PMTW PM, s Diesel
2020 HHDT 4.4 g/mile RUNEX NOx Diesel
2020 HHDT 0.071 g/mile RUNEX PM;o Diesel
2020 HHDT 0.068 g/mile RUNEX PM, s Diesel
2020 HHDT 0.16 g/mile RUNEX ROG Diesel
2020 HHDT 1.7 q/trip STREX NOx Diesel
2020 HHDT 6.1 q/trip IDLEX NOx Diesel
2020 HHDT 0.47 q/trip IDLEX ROG Diesel
2020 HHDT 0.013 g/trip IDLEX PM;o Diesel
2020 HHDT 0.012 g/trip IDLEX PM, Diesel
2021 HHDT 0.061 g/mile PMBW PM;o Diesel
2021 HHDT 0.026 g/mile PMBW PM, s Diesel
2021 HHDT 0.036 g/mile PMTW PM;o Diesel
2021 HHDT 0.0089 g/mile PMTW PM, 5 Diesel
2021 HHDT 4.0 a/mile RUNEX NOx Diesel
2021 HHDT 0.059 g/mile RUNEX PM;o Diesel
2021 HHDT 0.057 g/mile RUNEX PM, 5 Diesel
2021 HHDT 0.13 a/mile RUNEX ROG Diesel
2021 HHDT 1.8 q/trip STREX NOx Diesel
2021 HHDT 6.1 q/trip IDLEX NOx Diesel
2021 HHDT 0.46 q/trip IDLEX ROG Diesel
2021 HHDT 0.0087 g/trip IDLEX PM;o Diesel
2021 HHDT 0.0083 g/trip IDLEX PM, 5 Diesel
2022 HHDT 0.061 g/mile PMBW PM;o Diesel
2022 HHDT 0.026 g/mile PMBW PM, 5 Diesel
2022 HHDT 0.036 g/mile PMTW PM;o Diesel
2022 HHDT 0.0089 g/mile PMTW PM, 5 Diesel
2022 HHDT 3.4 a/mile RUNEX NOx Diesel
2022 HHDT 0.035 g/mile RUNEX PM;o Diesel
2022 HHDT 0.034 g/mile RUNEX PM, 5 Diesel
2022 HHDT 0.081 ag/mile RUNEX ROG Diesel
2022 HHDT 2.0 q/trip STREX NOx Diesel
2022 HHDT 6.0 q/trip IDLEX NOx Diesel
2022 HHDT 0.46 q/trip IDLEX ROG Diesel
2022 HHDT 0.0031 g/trip IDLEX PM;o Diesel
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Project Construction Onroad Emission Factors
Oakland Waterfront Ballpark District Project
Oakland, California

Year Fleet Mix" E:::;l:zn Units Type Pollutant R':::i:tyi:::’
2022 HHDT 0.0029 g/trip IDLEX PM, s Diesel
2023 HHDT 0.061 g/mile PMBW PM;, Diesel
2023 HHDT 0.026 g/mile PMBW PM, s Diesel
2023 HHDT 0.036 g/mile PMTW PM;, Diesel
2023 HHDT 0.0089 g/mile PMTW PM, s Diesel
2023 HHDT 2.6 a/mile RUNEX NOx Diesel
2023 HHDT 0.025 g/mile RUNEX PM;, Diesel
2023 HHDT 0.024 g/mile RUNEX PM, s Diesel
2023 HHDT 0.023 a/mile RUNEX ROG Diesel |
2023 HHDT 2.3 a/trip STREX NOx Diesel |
2023 HHDT 5.6 a/trip IDLEX NOx Diesel |
2023 HHDT 0.46 a/trip IDLEX ROG Diesel |
2023 HHDT 0.0024 g/trip IDLEX PM;, Diesel
2023 HHDT 0.0023 g/trip IDLEX PM, s Diesel
2024 HHDT 0.061 g/mile PMBW PM;, Diesel
2024 HHDT 0.026 g/mile PMBW PM, s Diesel
2024 HHDT 0.036 g/mile PMTW PM;, Diesel
2024 HHDT 0.0089 g/mile PMTW PM, s Diesel
2024 HHDT 2.6 a/mile RUNEX NOx Diesel
2024 HHDT 0.026 g/mile RUNEX PM;, Diesel
2024 HHDT 0.025 g/mile RUNEX PM, s Diesel
2024 HHDT 0.023 a/mile RUNEX ROG Diesel
2024 HHDT 2.3 a/trip STREX NOx Diesel
2024 HHDT 5.5 a/trip IDLEX NOx Diesel
2024 HHDT 0.45 a/trip IDLEX ROG Diesel
2024 HHDT 0.0023 g/trip IDLEX PM;, Diesel
2024 HHDT 0.0022 g/trip IDLEX PM, s Diesel
2025 HHDT 0.061 g/mile PMBW PM;, Diesel
2025 HHDT 0.026 g/mile PMBW PM, 5 Diesel
2025 HHDT 0.036 g/mile PMTW PM;, Diesel
2025 HHDT 0.0089 g/mile PMTW PM, 5 Diesel
2025 HHDT 2.6 a/mile RUNEX NOx Diesel
2025 HHDT 0.026 g/mile RUNEX PM;, Diesel
2025 HHDT 0.024 g/mile RUNEX PM, 5 Diesel
2025 HHDT 0.023 a/mile RUNEX ROG Diesel
2025 HHDT 2.3 a/trip STREX NOx Diesel
2025 HHDT 5.5 a/trip IDLEX NOx Diesel
2025 HHDT 0.45 a/trip IDLEX ROG Diesel
2025 HHDT 0.0023 g/trip IDLEX PM;, Diesel
2025 HHDT 0.0022 g/trip IDLEX PM, 5 Diesel
2026 HHDT 0.061 g/mile PMBW PM;, Diesel
2026 HHDT 0.026 g/mile PMBW PM, 5 Diesel
2026 HHDT 0.036 g/mile PMTW PM;, Diesel
2026 HHDT 0.0089 g/mile PMTW PM, s Diesel
2026 HHDT 2.6 g/mile RUNEX NOx Diesel
2026 HHDT 0.025 g/mile RUNEX PM;o Diesel
2026 HHDT 0.024 g/mile RUNEX PM, s Diesel
2026 HHDT 0.023 g/mile RUNEX ROG Diesel
2026 HHDT 2.3 q/trip STREX NOx Diesel
2026 HHDT 5.4 q/trip IDLEX NOx Diesel
2026 HHDT 0.45 q/trip IDLEX ROG Diesel
2026 HHDT 0.0022 g/trip IDLEX PM;o Diesel
2026 HHDT 0.0021 g/trip IDLEX PM, ¢ Diesel
2027 HHDT 0.061 g/mile PMBW PM;o Diesel
2027 HHDT 0.026 g/mile PMBW PM, s Diesel
2027 HHDT 0.036 g/mile PMTW PM;o Diesel
2027 HHDT 0.0089 g/mile PMTW PM, s Diesel
2027 HHDT 2.6 g/mile RUNEX NOx Diesel
2027 HHDT 0.025 g/mile RUNEX PM;o Diesel
2027 HHDT 0.024 g/mile RUNEX PM, s Diesel
2027 HHDT 0.023 g/mile RUNEX ROG Diesel
2027 HHDT 2.3 q/trip STREX NOx Diesel
2027 HHDT 5.4 q/trip IDLEX NOx Diesel
2027 HHDT 0.45 q/trip IDLEX ROG Diesel
2027 HHDT 0.0022 g/trip IDLEX PM;o Diesel
2027 HHDT 0.0021 g/trip IDLEX PM, s Diesel
2020 LD_Mix 0.0045 g/mile RUNEX CH4 Gas
2020 LD_Mix 308 g/mile RUNEX CO, Gas
2020 LD_Mix 0.0070 g/mile RUNEX N,O Gas
2020 LD_Mix 0.078 g/trip STREX CH,4 Gas
2020 LD_Mix 66 g/trip STREX CO, Gas
2020 LD_Mix 0.033 g/trip STREX N0 Gas
2021 LD_Mix 0.0039 g/mile RUNEX CH,4 Gas
2021 LD_Mix 300 g/mile RUNEX CO, Gas
2021 LD_Mix 0.0063 g/mile RUNEX N,O Gas
2021 LD_Mix 0.072 g/trip STREX CH,4 Gas
2021 LD_Mix 64 g/trip STREX CO, Gas
2021 LD_Mix 0.031 g/trip STREX N0 Gas
2022 LD_Mix 0.0034 g/mile RUNEX CH,4 Gas
2022 LD_Mix 291 g/mile RUNEX CO, Gas
2022 LD_Mix 0.0057 g/mile RUNEX N,O Gas
2022 LD_Mix 0.067 g/trip STREX CH4 Gas
2022 LD_Mix 63 g/trip STREX CO, Gas
2022 LD_Mix 0.030 g/trip STREX N0 Gas
2023 LD_Mix 0.0030 g/mile RUNEX CH,4 Gas
2023 LD_Mix 283 g/mile RUNEX CO, Gas
2023 LD_Mix 0.0052 g/mile RUNEX N,O Gas
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Table 9

Project Construction Onroad Emission Factors
Oakland Waterfront Ballpark District Project
Oakland, California

Year Fleet Mix" E:::;l:zn Units Type Pollutant R':::i:tyi:::’
2023 LD_Mix 0.061 g/trip STREX CH, Gas
2023 LD_Mix 61 g/trip STREX CO, Gas
2023 LD_Mix 0.029 g/trip STREX N,O Gas
2024 LD_Mix 0.0026 g/mile RUNEX CH, Gas
2024 LD_Mix 275 g/mile RUNEX CO, Gas
2024 LD_Mix 0.0048 g/mile RUNEX N,O Gas
2024 LD_Mix 0.057 g/trip STREX CH, Gas
2024 LD_Mix 59 g/trip STREX CO, Gas
2024 LD_Mix 0.027 g/trip STREX N,O Gas
2025 LD_Mix 0.0023 g/mile RUNEX CH, Gas
2025 LD_Mix 266 g/mile RUNEX CO, Gas
2025 LD_Mix 0.0045 g/mile RUNEX N,O Gas
2025 LD_Mix 0.053 g/trip STREX CH, Gas
2025 LD_Mix 57 g/trip STREX CO, Gas
2025 LD_Mix 0.026 g/trip STREX N,O Gas
2026 LD_Mix 0.0021 g/mile RUNEX CH, Gas
2026 LD_Mix 259 g/mile RUNEX CO, Gas
2026 LD_Mix 0.0042 g/mile RUNEX N,O Gas
2026 LD_Mix 0.049 g/trip STREX CH, Gas
2026 LD_Mix 56 g/trip STREX CO, Gas
2026 LD_Mix 0.025 g/trip STREX N,O Gas
2027 LD_Mix 0.0019 g/mile RUNEX CH,4 Gas
2027 LD_Mix 252 g/mile RUNEX CO, Gas
2027 LD_Mix 0.0040 g/mile RUNEX N,O Gas
2027 LD_Mix 0.045 g/trip STREX CH, Gas
2027 LD_Mix 54 g/trip STREX CO, Gas
2027 LD_Mix 0.024 g/trip STREX N,O Gas
2020 | MHDT/HHDT 0.0088 g/mile RUNEX CH4 Diesel
2020 | MHDT/HHDT 1,302 g/mile RUNEX CO, Diesel
2020 | MHDT/HHDT 0.20 g/mile RUNEX N,O Diesel
2020 | MHDT/HHDT 0.011 g/trip IDLEX CH, Diesel
2020 | MHDT/HHDT 609 g/trip IDLEX CO, Diesel
2020 | MHDT/HHDT 0.10 g/trip IDLEX N,O Diesel
2021 | MHDT/HHDT 0.0071 g/mile RUNEX CH,4 Diesel
2021 | MHDT/HHDT 1,278 g/mile RUNEX CO, Diesel
2021 | MHDT/HHDT 0.20 g/mile RUNEX N,O Diesel
2021 | MHDT/HHDT 0.011 g/trip IDLEX CH, Diesel
2021 | MHDT/HHDT 613 g/trip IDLEX CO, Diesel
2021 | MHDT/HHDT 0.10 g/trip IDLEX N,O Diesel
2022 | MHDT/HHDT 0.0038 g/mile RUNEX CH4 Diesel
2022 | MHDT/HHDT 1,244 g/mile RUNEX CO, Diesel
2022 | MHDT/HHDT 0.20 g/mile RUNEX N,O Diesel
2022 | MHDT/HHDT 0.011 g/trip IDLEX CH, Diesel
2022 | MHDT/HHDT 621 g/trip IDLEX CO, Diesel
2022 | MHDT/HHDT 0.10 g/trip IDLEX N,O Diesel
2023 | MHDT/HHDT | 7.9E-04 g/mile RUNEX CH4 Diesel
2023 | MHDT/HHDT 1,189 g/mile RUNEX CO, Diesel
2023 | MHDT/HHDT 0.19 g/mile RUNEX N,O Diesel
2023 | MHDT/HHDT 0.011 g/trip IDLEX CH, Diesel
2023 | MHDT/HHDT 598 g/trip IDLEX CO, Diesel
2023 | MHDT/HHDT 0.094 g/trip IDLEX N,O Diesel
2024 | MHDT/HHDT | 7.9E-04 g/mile RUNEX CH4 Diesel
2024 | MHDT/HHDT 1,171 g/mile RUNEX CO, Diesel
2024 | MHDT/HHDT 0.18 g/mile RUNEX N,O Diesel
2024 | MHDT/HHDT 0.011 g/trip IDLEX CH, Diesel
2024 | MHDT/HHDT 587 g/trip IDLEX CO, Diesel
2024 | MHDT/HHDT 0.092 g/trip IDLEX N,O Diesel
2025 | MHDT/HHDT | 7.9E-04 g/mile RUNEX CH4 Diesel
2025 | MHDT/HHDT 1,151 g/mile RUNEX CO, Diesel
2025 | MHDT/HHDT 0.18 g/mile RUNEX N,O Diesel
2025 | MHDT/HHDT 0.011 g/trip IDLEX CH, Diesel
2025 | MHDT/HHDT 575 g/trip IDLEX CO, Diesel
2025 | MHDT/HHDT 0.090 g/trip IDLEX N,O Diesel
2026 | MHDT/HHDT | 7.9E-04 g/mile RUNEX CH,4 Diesel
2026 | MHDT/HHDT 1,130 g/mile RUNEX CO, Diesel
2026 | MHDT/HHDT 0.18 g/mile RUNEX N,O Diesel
2026 | MHDT/HHDT 0.011 g/trip IDLEX CH, Diesel
2026 | MHDT/HHDT 563 g/trip IDLEX CO, Diesel
2026 | MHDT/HHDT 0.089 g/trip IDLEX N,O Diesel
2027 | MHDT/HHDT | 7.8E-04 g/mile RUNEX CH,4 Diesel
2027 | MHDT/HHDT 1,107 g/mile RUNEX CO, Diesel
2027 | MHDT/HHDT 0.17 g/mile RUNEX N,O Diesel
2027 | MHDT/HHDT 0.011 g/trip IDLEX CH, Diesel
2027 | MHDT/HHDT 552 g/trip IDLEX CO, Diesel
2027 | MHDT/HHDT 0.087 g/trip IDLEX N,O Diesel
2020 HHDT 0.0075 g/mile RUNEX CH,4 Diesel
2020 HHDT 1,518 g/mile RUNEX CO, Diesel
2020 HHDT 0.24 g/mile RUNEX N,O Diesel
2020 HHDT 0.022 g/trip IDLEX CH, Diesel
2020 HHDT 1,129 g/trip IDLEX CO, Diesel
2020 HHDT 0.18 g/trip IDLEX N,O Diesel
2021 HHDT 0.0061 g/mile RUNEX CH,4 Diesel
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Project Construction Onroad Emission Factors
Oakland Waterfront Ballpark District Project
Oakland, California

Year Fleet Mix" E:::;l:zn Units Type Pollutant R':::i:tyi:::’
2021 HHDT 1,491 g/mile RUNEX CO, Diesel
2021 HHDT 0.23 g/mile RUNEX N,O Diesel
2021 HHDT 0.022 g/trip IDLEX CH, Diesel
2021 HHDT 1,138 g/trip IDLEX CO, Diesel
2021 HHDT 0.18 g/trip IDLEX N,O Diesel
2022 HHDT 0.0038 g/mile RUNEX CH, Diesel
2022 HHDT 1,452 g/mile RUNEX CO, Diesel
2022 HHDT 0.23 g/mile RUNEX N,O Diesel
2022 HHDT 0.021 g/trip IDLEX CH, Diesel
2022 HHDT 1,155 g/trip IDLEX CO, Diesel
2022 HHDT 0.18 g/trip IDLEX N,O Diesel
2023 HHDT 0.0011 g/mile RUNEX CH, Diesel
2023 HHDT 1,380 g/mile RUNEX CO, Diesel
2023 HHDT 0.22 g/mile RUNEX N,O Diesel
2023 HHDT 0.021 g/trip IDLEX CH, Diesel
2023 HHDT 1,111 g/trip IDLEX CO, Diesel
2023 HHDT 0.17 g/trip IDLEX N,O Diesel
2024 HHDT 0.0011 g/mile RUNEX CH, Diesel
2024 HHDT 1,360 g/mile RUNEX CO, Diesel
2024 HHDT 0.21 g/mile RUNEX N,O Diesel
2024 HHDT 0.021 g/trip IDLEX CH, Diesel
2024 HHDT 1,091 g/trip IDLEX CO, Diesel
2024 HHDT 0.17 g/trip IDLEX N,O Diesel
2025 HHDT 0.0011 g/mile RUNEX CH,4 Diesel
2025 HHDT 1,334 g/mile RUNEX CO, Diesel
2025 HHDT 0.21 g/mile RUNEX N,O Diesel
2025 HHDT 0.021 g/trip IDLEX CH, Diesel
2025 HHDT 1,069 g/trip IDLEX CO, Diesel
2025 HHDT 0.17 g/trip IDLEX N,O Diesel
2026 HHDT 0.0011 g/mile RUNEX CH,4 Diesel
2026 HHDT 1,308 g/mile RUNEX CO, Diesel
2026 HHDT 0.21 g/mile RUNEX N,O Diesel
2026 HHDT 0.021 g/trip IDLEX CH, Diesel
2026 HHDT 1,047 g/trip IDLEX CO, Diesel
2026 HHDT 0.16 g/trip IDLEX N,O Diesel
2027 HHDT 0.0011 g/mile RUNEX CH,4 Diesel
2027 HHDT 1,279 g/mile RUNEX CO, Diesel
2027 HHDT 0.20 g/mile RUNEX N,O Diesel
2027 HHDT 0.021 g/trip IDLEX CH, Diesel
2027 HHDT 1,025 g/trip IDLEX CO, Diesel
2027 HHDT 0.16 g/trip IDLEX N,O Diesel
20 Water Truc .6 g/mile RUNEX ROG Diesel
20 Water Truc .2 g/idle-hr IDLEX ROG Diesel
20 Water Truc .8 g/mile RUNEX NOx Diesel
20 Water Truc 0.26 g/start STREX NOx Diesel
20 Water Truc 77 g/idle-hr IDLEX NOx Diesel
2018 Water Truck 0.29 g/mile RUNEX PM,, Diesel
2018 | Water Truck 0.33 g/idle-hr IDLEX PM,, Diesel
2018 Water Truck 0.012 g/mile PMTW PM,, Diesel
2018 Water Truck 0.13 g/mile PMBW PM,, Diesel
2018 Water Truck 0.27 g/mile RUNEX PM, ¢ Diesel
2018 Water Truck 0.32 g/idle-hr IDLEX PM, s Diesel
2018 Water Truck 0.0030 g/mile PMTW PM, ¢ Diesel
2018 | Water Truck 0.056 g/mile PMBW PM, s Diesel
2018 Water Truck 2,067 g/mile RUNEX CO, Diesel
2018 | Water Truck 6,831 g/idle-hr IDLEX CO, Diesel
2018 Water Truck 0.072 g/mile RUNEX CH,4 Diesel
2018 Water Truck 0.056 g/idle-hr IDLEX CH, Diesel
2019 | Water Trucl .3 g/mile RUNEX ROG Diesel
2019 | Water Trucl .1 g/idle-hr IDLEX ROG Diesel
2019 | Water Trucl .2 g/mile RUNEX NOx Diesel
2019 | Water Trucl 0.30 g/start STREX NOx Diesel
2019 | Water Trucl 71 g/idle-hr IDLEX NOx Diesel
2019 Water Truck 0.23 g/mile RUNEX PM,, Diesel
2019 Water Truck 0.27 g/idle-hr IDLEX PM,, Diesel
2019 Water Truck 0.012 g/mile PMTW PM,, Diesel
2019 Water Truck 0.13 g/mile PMBW PM,, Diesel
2019 Water Truck 0.22 g/mile RUNEX PM, 5 Diesel
2019 Water Truck 0.26 g/idle-hr IDLEX PM, 5 Diesel
2019 Water Truck 0.0030 g/mile PMTW PM, 5 Diesel
2019 | Water Truck 0.056 g/mile PMBW PM, 5 Diesel
2019 Water Truck 2,047 g/mile RUNEX CO, Diesel
2019 | Water Truck 6,774 g/idle-hr IDLEX CO, Diesel
2019 Water Truck 0.061 g/mile RUNEX CH,4 Diesel
2019 | Water Truck 0.050 g/idle-hr IDLEX CH, Diesel
2020 | Water Trucl 1.1 g/mile RUNEX ROG Diesel
2020 | Water Trucl 0.93 g/idle-hr IDLEX ROG Diesel
2020 | Water Trucl 7.5 g/mile RUNEX NOx Diesel
2020 | Water Trucl 0.33 g/start STREX NOx Diesel
2020 | Water Trucl 66 g/idle-hr IDLEX NOx Diesel
2020 | Water Truck 0.18 g/mile RUNEX PM;o Diesel
2020 Water Truck 0.21 g/idle-hr IDLEX PM;, Diesel
2020 Water Truck 0.012 g/mile PMTW PM,, Diesel
2020 Water Truck 0.13 g/mile PMBW PM,, Diesel
2020 Water Truck 0.17 g/mile RUNEX PM, 5 Diesel
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Project Construction Onroad Emission Factors
Oakland Waterfront Ballpark District Project
Oakland, California

Year Fleet Mix" E:::;l:zn Units Type Pollutant R':::i:tyi:::’
2020 | Water Truck 0.20 g/idle-hr IDLEX PM, 5 Diesel
2020 Water Truck 0.0030 g/mile PMTW PM, 5 Diesel
2020 | Water Truck 0.056 g/mile PMBW PM, 5 Diesel
2020 Water Truck 2,027 g/mile RUNEX CO, Diesel
2020 | Water Truck 6,706 g/idle-hr IDLEX CO, Diesel
2020 Water Truck 0.050 g/mile RUNEX CH, Diesel
2020 | Water Truck 0.043 g/idle-hr IDLEX CH, Diesel |
202 Water Trucl 0.84 a/mile RUNEX ROG Diesel |
202 Water Trucl 0.85 a/idle-hr IDLEX ROG Diesel |
202 Water Truc 6.8 a/mile RUNEX NOx Diesel |
202 Water Truc 0.36 a/start STREX NOx Diesel |
202 Water Trucl 60 a/idle-hr IDLEX NOx Diesel |
2021 Water Truck 0.13 g/mile RUNEX PM;, Diesel
2021 | Water Truck 0.18 g/idle-hr IDLEX PM;, Diesel
2021 Water Truck 0.012 g/mile PMTW PM;, Diesel
2021 | Water Truck 0.13 g/mile PMBW PM;, Diesel
2021 Water Truck 0.13 g/mile RUNEX PM, 5 Diesel
2021 | Water Truck 0.17 g/idle-hr IDLEX PM, 5 Diesel
2021 Water Truck 0.0030 g/mile PMTW PM, 5 Diesel
2021 Water Truck 0.056 g/mile PMBW PM, s Diesel
2021 Water Truck 1,995 g/mile RUNEX CO, Diesel
2021 | Water Truck 6,601 g/idle-hr IDLEX CO, Diesel
2021 Water Truck 0.039 g/mile RUNEX CH,4 Diesel
2021 | Water Truck 0.039 g/idle-hr IDLEX CH, Diesel
2022 Water Truc 0.37 a/mile RUNEX ROG Diesel
2022 Water Truc 0.69 a/idle-hr IDLEX ROG Diesel
2022 Water Truc 5.5 a/mile RUNEX NOx Diesel
2022 Water Truc 0.42 a/start STREX NOx Diesel
2022 Water Truc 51 a/idle-hr IDLEX NOx Diesel
2022 Water Truck 0.045 g/mile RUNEX PM;, Diesel
2022 Water Truck 0.10 g/idle-hr IDLEX PM,, Diesel
2022 Water Truck 0.012 g/mile PMTW PM;, Diesel
2022 Water Truck 0.13 g/mile PMBW PM,, Diesel
2022 Water Truck 0.043 g/mile RUNEX PM, 5 Diesel
2022 Water Truck 0.10 g/idle-hr IDLEX PM, s Diesel
2022 Water Truck 0.0030 g/mile PMTW PM, 5 Diesel
2022 Water Truck 0.056 g/mile PMBW PM, s Diesel
2022 Water Truck 1,953 g/mile RUNEX CO, Diesel
2022 | Water Truck 6,455 g/idle-hr IDLEX CO, Diesel
2022 Water Truck 0.017 g/mile RUNEX CH,4 Diesel
2022 Water Truck 0.032 g/idle-hr IDLEX CH, Diesel
2023 Water Trucl 0.037 a/mile RUNEX ROG Diesel
2023 Water Trucl 0.53 g/idle-hr IDLEX ROG Diesel
2023 Water Truc 4.7 g/mile RUNEX NOx Diesel
2023 Water Trucl 0.52 g/start STREX NOx Diesel
2023 Water Trucl 39 g/idle-hr IDLEX NOx Diesel
2023 | Water Truck 0.0052 g/mile RUNEX PM;o Diesel
2023 | Water Truck 0.032 g/idle-hr IDLEX PM,, Diesel
2023 Water Truck 0.012 g/mile PMTW PM,, Diesel
2023 Water Truck 0.13 g/mile PMBW PM,, Diesel
2023 Water Truck 0.0050 g/mile RUNEX PM, ¢ Diesel
2023 | Water Truck 0.031 g/idle-hr IDLEX PM, s Diesel
2023 Water Truck 0.0030 g/mile PMTW PM, ¢ Diesel
2023 | Water Truck 0.056 g/mile PMBW PM, 5 Diesel
2023 Water Truck 1,907 g/mile RUNEX CO, Diesel
2023 | Water Truck 6,200 g/idle-hr IDLEX CO, Diesel
2023 Water Truck 0.0017 g/mile RUNEX CH,4 Diesel
2023 | Water Truck 0.025 g/idle-hr IDLEX CH, Diesel
2024 Water Truc 0.037 g/mile RUNEX ROG Diesel
2024 Water Truc 0.53 g/idle-hr IDLEX ROG Diesel
2024 Water Truc 4.8 g/mile RUNEX NOx Diesel
2024 Water Truc 0.52 g/start STREX NOx Diesel
2024 Water Truc 38 g/idle-hr IDLEX NOx Diesel
2024 | Water Truck 0.0052 g/mile RUNEX PM;o Diesel
2024 | Water Truck 0.028 g/idle-hr IDLEX PM;o Diesel
2024 | Water Truck 0.012 g/mile PMTW PM;o Diesel
2024 Water Truck 0.13 g/mile PMBW PM;o Diesel
2024 Water Truck 0.0049 g/mile RUNEX PM, 5 Diesel
2024 Water Truck 0.027 g/idle-hr IDLEX PM, 5 Diesel
2024 Water Truck 0.0030 g/mile PMTW PM, 5 Diesel
2024 Water Truck 0.056 g/mile PMBW PM, 5 Diesel
2024 Water Truck 1,876 g/mile RUNEX CO, Diesel
2024 | Water Truck 6,123 g/idle-hr IDLEX CO, Diesel
2024 Water Truck 0.0017 g/mile RUNEX CH,4 Diesel
2024 | Water Truck 0.025 g/idle-hr IDLEX CH, Diesel
2025 Water Truc 0.036 g/mile RUNEX ROG Diesel
2025 Water Truc 0.52 g/idle-hr IDLEX ROG Diesel
2025 Water Truc 4.8 g/mile RUNEX NOx Diesel
2025 Water Trucl 0.52 g/start STREX NOx Diesel
2025 Water Truc 36 g/idle-hr IDLEX NOx Diesel
2025 | Water Truck 0.0051 g/mile RUNEX PM;o Diesel
2025 | Water Truck 0.025 g/idle-hr IDLEX PM;o Diesel
2025 | Water Truck 0.012 g/mile PMTW PM;o Diesel
2025 Water Truck 0.13 g/mile PMBW PM;, Diesel
2025 Water Truck 0.0049 g/mile RUNEX PM, 5 Diesel
2025 Water Truck 0.024 g/idle-hr IDLEX PM, 5 Diesel
2025 Water Truck 0.0030 g/mile PMTW PM, 5 Diesel
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2025 | Water Truck 0.056 g/mile PMBW PM, 5 Diesel
2025 Water Truck 1,845 g/mile RUNEX CO, Diesel
2025 Water Truck 6,046 g/idle-hr IDLEX CO, Diesel
2025 | Water Truck 0.0017 g/mile RUNEX CH, Diesel
2025 Water Truck 0.024 g/idle-hr IDLEX CH, Diesel
2026 | Water Truc 0.036 a/mile RUNEX ROG Diesel
2026 | Water Truc 0.52 a/idle-hr IDLEX ROG Diesel
2026 | Water Truc 4.9 a/mile RUNEX NOx Diesel
2026 | Water Trucl 0.52 a/start STREX NOx Diesel
2026 | Water Truc 35 a/idle-hr IDLEX NOx Diesel
2026 Water Truck 0.0050 g/mile RUNEX PM;, Diesel
2026 | Water Truck 0.022 g/idle-hr IDLEX PM;, Diesel
2026 Water Truck 0.012 g/mile PMTW PM;, Diesel
2026 | Water Truck 0.13 g/mile PMBW PM;, Diesel
2026 Water Truck 0.0048 g/mile RUNEX PM, 5 Diesel
2026 | Water Truck 0.021 g/idle-hr IDLEX PM, 5 Diesel
2026 Water Truck 0.0030 g/mile PMTW PM, 5 Diesel
2026 | Water Truck 0.056 g/mile PMBW PM, 5 Diesel
2026 Water Truck 1,814 g/mile RUNEX CO, Diesel
2026 Water Truck 5,972 g/idle-hr IDLEX CO, Diesel
2026 Water Truck 0.0017 g/mile RUNEX CH,4 Diesel
2026 Water Truck 0.024 g/idle-hr IDLEX CH, Diesel
2027 | Water Trucl 0.036 a/mile RUNEX ROG Diesel
2027 | Water Trucl 0.52 a/idle-hr IDLEX ROG Diesel
2027 | Water Trucl 4.9 a/mile RUNEX NOx Diesel
2027 | Water Trucl 0.52 a/start STREX NOx Diesel
2027 | Water Trucl 35 a/idle-hr IDLEX NOx Diesel
2027 Water Truck 0.0049 g/mile RUNEX PM;, Diesel
2027 Water Truck 0.019 g/idle-hr IDLEX PM;o Diesel
2027 Water Truck 0.012 g/mile PMTW PM;, Diesel
2027 Water Truck 0.13 g/mile PMBW PM;o Diesel
2027 Water Truck 0.0047 g/mile RUNEX PM, 5 Diesel
2027 Water Truck 0.018 g/idle-hr IDLEX PM, s Diesel
2027 Water Truck 0.0030 g/mile PMTW PM, 5 Diesel
2027 Water Truck 0.056 g/mile PMBW PM, s Diesel
2027 Water Truck 1,783 g/mile RUNEX CO, Diesel
2027 Water Truck 5,895 g/idle-hr IDLEX CO, Diesel
2027 Water Truck 0.0017 g/mile RUNEX CH,4 Diesel
2027 Water Truck 0.024 g/idle-hr IDLEX CH, Diesel
Notes

1.

2.

w

CalEEMod® default fleet mixes were used for Worker (LD_Mix), Vendor (MHDT/HHDT), and
Hauling (HHDT) trips. The water truck fleet was assumed to be 100% MHDT.

For Worker, Vendor, and Hauling emission factors, EMFAC2017 was run for each year of
construction. Annual number of trips and VMT were output by vehicle class and fuel for
Alameda County and averaged across model years for EMFAC 2007 vehicle classes for a
specific fuel type. From these, emission factors were calculated by dividing the emissions by
either the number of trips or the VMT, where appropriate. Emission factors were calculated
using the equations below:

Eg/mi = E/ VMT

Eqrip = E/ T
Where Egyp, is the emission factor in g/mi, Egyip is the emission factor in g/trip, VMT is annual
vehicle miles traveled and T is the annual number of trips.

For the Water Truck fleet, EMFAC2017 was run in emissions rates mode and output by vehicle
class and fuel for Alameda County and averaged across model years for EMFAC 2007 vehicle
classes for a specific fuel type.

LD_Mix was assumed to be 100% gasoline vehicles and MHDT/HHDT and HHDT were assumed
to be 100% diesel vehicles.

Abbreviations

CalEEMod® - California Emissions Estimator Model
CH,4 - Methane

CO, - Carbon Dioxide

DIURN - Diurnal Evaporative HC Emissions

g - grams

HC - hydrocarbon

HHDT - heavy heavy duty truck

HOTSOAK - Hotsoak Evaporative HC Emissions
IDLEX - Idle Exhaust Emissions

LD_mix - Light duty mix

MHDT - medium heavy duty truck

N,O - Nitrous Oxide

NOx - Oxides of Nitrogen

PM, s - particulate matter less than 2.5 microns
PM,, - particulate matter less than 10 microns
PMBW - Break Wear Particulate Matter Emissions
PMTW - Tire Wear Particulate Matter Emissions
RESTLOSS - Resting Evaporative Loss

ROG - Reactive Organic Gases

RUNEX - Running Exhaust Emissions

RUNLOSS - Running Loss Evaporative HC Emissions
STREX - Start Exhaust Tailpipe Emissions
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Table 10
Project Construction Entrained Dust Emission Factor
Oakland Waterfront Ballpark District Project
Oakland, California

Road Dust Equation®
E [Ib/VMT] = k*(sL)~0.91 * (W)~1.02 * (1-P/4N)

Parameters Value

E = annual average emission factor in the same units as k [calculated]
k = particle size multiplier for particle size range

PM;, (Ib/VMT) 0.0022

PM, s (Ib/VMT) 3.3E-04
sL = roadway silt loading [grams per square meter - g/m?] 0.032
W = average weight of vehicles traveling the road [tons] 2.4
P = number of “wet” days in county with at least 0.01 in of 61
precipitation during the annual averaging period
N = number of days in the averaging period 365

Trip Type-Specific Emission Factors

PM,, Emission Factor [g/VMT] 0.10
PM, s Emission Factor [g/VMT] 0.015

Notes:

1. Road dust equation and parameters are from the California Air Resources Board's (ARB) 2018 Miscellaneous Process
Methodology 7.9 for Entrained Road Travel, Paved Road Dust. The silt loading emission factor conservatively assumes all
roads are major roadways, even though most of the routes are freeways. The number of "wet" days for Alameda county is
from ARB 2018. This is slightly lower than the default from CalEEMod® Appendix D Table 1.1 (63 days), which was based
on older historic data and would result in slightly lower emissions. Other parameters are from ARB 2018. PM, 5 is assumed
to be 15% of PM,, based on paved road dust sampling in California (ARB Speciation Profile #471), which is a more
representative fraction than provided in the older AP-42 fugitive dust methodology as discussed in ARB 2018 (page 10).

Abbreviations: EMFAC Vehicle Category Abbreviations:
ARB - California Air Resources Board LDA - All Passenger Vehicles
CalEEMod® - California Emissions Estimator Model LDT1 - All Light-Duty Trucks in Weight Class 0-3750 Ibs
EMFAC - EMission FACtor Model LDT2 - Gas, Diesel Light-Duty Trucks
g - gram in Weight Class 3751-5750 Ibs
Ib - pound MHDT - Gas, Diesel Medium-Heavy-Duty vehicles
PM, 5 - particulate matter less than 2.5 microns in Weight Class 12001-33000 |lbs
PM,, - particulate matter less than 10 microns HHDT- Gas, Diesel Heavy-Heavy-Duty vehicles
VMT - vehicle miles traveled in Weight Class 33001-60000 Ibs
References:

California ARB. 2018. Miscellaneous Processes Methodologies - Paved Entrained Road Dust.
Available online at: https://www.arb.ca.gov/ei/areasrc/fullpdf/full7-9_2018.pdf

California Air Pollution Control Officers Association (CAPCOA). California Emissions Estimator Model (CalEEMod), Version
2016.3.2. Available online at http://www.caleemod.com/




Table 11
Unmitigated Project Construction Architectural Coating Emissions
Oakland Waterfront Ballpark District Project
Oakland, California

1 Building Surface Indoor Paint VOC | Outdoor Paint VOC | Architectural Coating
Construction Area Venue Floor Ar:::t)(square Area? Application Rate EF3 EF3 VOC emissions®
(square feet) (g/L) (g/L) (Ib)
Ballpark® -- 930,000 100% 100 150 5,007
Office 250,000 500,000 100% 100 150 2,608
Retail 30,000 60,000 100% 100 150 313
Phase 1 Residential 624,000 1,684,800 100% 100 150 8,787
Hotel 280,000 560,000 100% 100 150 2,921
Interim Parking6 1,050,000 63,000 100% -- 150 438
Parking Garage 372,000 22,320 100% -- 150 155
Ballpark Parking 600,000 36,000 100% 100 150 188
Office 1,250,000 2,500,000 100% 100 150 13,038
Phase 2 Retail 240,000 480,000 100% 100 150 2,503
Residential 2,676,000 7,225,200 100% 100 150 37,682
Performance Venue 50,000 100,000 100% 100 150 522
Parking Garage 2,298,000 137,880 100% -- 150 959
Notes:
1

- Floor area by phase provided by Project sponsor.

2. Ballpark building surface area provided by Project sponsor (see Footnote 5). For all other land uses, consistent with CalEEMod®, residential building surface area is assumed to be 2.7 times the
floor area, and non-residential 2 times the floor area. Also consistent with CalEEMod®, the interim parking lot painted area is assumed to be 6% of the total surface area. Building area (for all land
uses except for the ballpark) is assumed to be 75% indoors and 25% outdoors, consistent with CalEEMod®.

- Paint VOC content is consistent with BAAQMD Regulation 8 Rule 3 (Architectural Coatings). Based on this regulation, the analysis assumes emission factors of 100 g/L for flat paints, generally used
indoors, and 150 g/L for all other architectural coatings. Parking garages and interim parking are assumed to have no indoor surfaces.

- Uses CalEEMod® assumption that 1 gallon of paint covers 180 square feet.

w

IS

5 There are no default values specific to a ballpark stadium in CalEEMod®; therefore, the Project sponsor estimated the areas of the ballpark that would need to be coated: approximately 630,000
square feet of interior area and 300,000 square feet of exterior area. Many of exterior structural components would be purchased pre-coated which reduces the amount of coating for exterior
area.

6 There are 3,500 interim surface parking spaces associated with Phase 1 (Ballpark).

Abbreviations:

CalEEMod® - California Emissions Estimator Model L - liter

EF - Emission Factor Ib - pound

g - grams VOC - Volatile Organic Compound
References:

California Air Pollution Control Officers Association (CAPCOA). California Emissions Estimator Model (CalEEMod), Version 2016.3.2. Available online at http://www.caleemod.com/




Table 12
Mitigated Project Construction Architectural Coating Emissions
Oakland Waterfront Ballpark District Project
Oakland, California

1 Building Surface Indoor Paint VOC | Outdoor Paint VOC | Architectural Coating
Construction Area Venue Floor Ar:::t)(square Area? Application Rate EF3 EF3 VOC emissions®
(square feet) (g/L) (g/L) (Ib)
Ballpark® - 930,000 100% 10 150 2,378
Office 250,000 500,000 100% 10 150 1,043
Retail 30,000 60,000 100% 10 150 125
Phase 1 Residential 624,000 1,684,800 100% 10 150 3,515
Hotel 280,000 560,000 100% 10 150 1,168
Interim Parking6 1,050,000 63,000 100% -- 150 438
Parking Garage 372,000 22,320 100% -- 150 155
Ballpark Parking 600,000 36,000 100% 10 150 75
Office 1,250,000 2,500,000 100% 10 150 5,215
Phase 2 Retail 240,000 480,000 100% 10 150 1,001
Residential 2,676,000 7,225,200 100% 10 150 15,073
Performance Venue 50,000 100,000 100% 10 150 209
Parking Garage 2,298,000 137,880 100% -- 150 959

Notes:
L Floor area by phase provided by Project sponsor.
2. Ballpark building surface area provided by Project sponsor (see Footnote 5). For all other land uses, consistent with CalEEMod®, residential building surface area is assumed to be 2.7 times the
floor area, and non-residential 2 times the floor area. Also consistent with CalEEMod®, the interim parking lot painted area is assumed to be 6% of the total surface area. Building area (for all land
uses except for the ballpark) is assumed to be 75% indoors and 25% outdoors, consistent with CalEEMod®.

- Paint VOC content is consistent with or more stringent than BAAQMD Regulation 8 Rule 3 (Architectural Coatings). Emissions are estimated assuming that indoor painting will utilize "super-
compliant" VOC architectural coatings that meet the more stringent limits in South Coast Air Quality Management District Rule 1113. For outdoor paint, assumes use of coatings with VOC content
of 150 g/L, consistent with BAAQMD requirements. Parking garages and interim parking are assumed to have no indoor surfaces.

w

IN

- Uses CalEEMod® assumption that 1 gallon of paint covers 180 square feet.

5 There are no default values specific to a ballpark stadium in CalEEMod®; therefore, the Project sponsor estimated the areas of the ballpark that would need to be coated: approximately 630,000
square feet of interior area and 300,000 square feet of exterior area. Many of exterior structural components would be purchased pre-coated which reduces the amount of coating for exterior
area.

- There are 3,500 interim surface parking spaces associated with Phase 1 (Ballpark).

o

Abbreviations:
CalEEMod® - California Emissions Estimator Model L - liter
Ib - pound

VOC - Volatile Organic Compound

EF - Emission Factor
g - grams

References:
California Air Pollution Control Officers Association (CAPCOA). California Emissions Estimator Model (CalEEMod), Version 2016.3.2. Available online at http://www.caleemod.com/




Table 13
Project Construction Asphalt Paving Off-Gassing Emissions
Oakland Waterfront Ballpark District Project
Oakland, California

Off-Gassing Emission

. 1 Floor Area |Asphalt-Paved Area 2 Off-Gassing Emissions
Construction Area Venue (square feet) (acre) Factor (Ib/phase)
q (Ib/acre) P
Interim Parking 1,050,000 24 2.62 63
Phase 1
Onsite Streets 180,589 4.1 2.62 10.9
Phase 2 Onsite Streets 363,914 8.4 2.62 22

Notes:

1. Below-grade and above-grade parking structures are assumed to have no asphalt paving. Only surface parking and the streets are assumed to have
asphalt paving. Parking square footage is based on information provided by the Project sponsor.

2. Emission factor is from CalEEMod® User's Guide, Appendix A.

Abbreviations:

CalEEMod® - California Emissions Estimator Model

Ib - pound
References:

California Air Pollution Control Officers Association (CAPCOA). California Emissions Estimator Model (CalEEMod), Version 2016.3.2. Available online at

http://www.caleemod.com/




Table 14
Summary of Unmitigated Project Construction Criteria Air Pollutant Emissions
Oakland Waterfront Ballpark District Project
Oakland, California

Annual Emissions*
Ib/yea
Construction Area Construction Activity Year (Ib/year)
PM,, PM;s
ROG NO;
x (exhaust) (exhaust)
DPC Ground Improvement Area Geotechnical Work 2020 110 1,144 49 44
2021 195 2,028 84 77
DDC Ground Improvement Area Geotechnical Work 2020 126 1,275 55 51
2021 223 2,264 96 88
Demolition 2021 - - - -
Construct Curb, Gutter, Sidewalk, Ramps 2021 - -- - -
Offsite Improvements®: New / Modified Traffic Signal 2021 -- - -- -
Grids 1-19 T
Street Lighting 2021 - -- - --
Paving 2021 - -- - --
Striping 2021 - -- - --
Demolition 2020 118 1,033 56 52
Cut Off Wall 2021 132 1,479 57 52
Grading and Site Preparation 2021 1,106 14,931 495 454
Grading and Si'{e I?reparation 2021 327 7,008 140 132
Remediation
Crane Removal Demolition 2021 169 1,663 74 68
Site Utilities 2021 59 552 23 2t
2022 157 1,412 57 51
2021 2,162 14,926 617 582
Ballpark Building Construction 2022 2,812 20,401 801 751
2023 542 3,038 110 105
2021 111 682 29 27
Phase 1 Mixed Use Building Construction 2022 1,251 8,580 344 320
2023 1,277 9,132 374 352
Architectural Coating 2022 10,589 1,766 81 80
2023 11,050 1,650 75 74
Paving 2022 138 615 30 27
Pedestrian Bike Overpass Grading and 2022 . = . =
Site Preparation®
Pedestrian Bike Overpass Site Utilities® 2022 - - - --
Pedestrian Bike Overpass Tower 2022 -- - -- -
Construction’ 2023 - - - --
Pedestrian Bike Overpass Sitework? 2023 - - - -
. 2020 92 787 42 40
Demolition
2021 27 224 12 11
Grading and Site Preparation 2023 502 5,296 215 196
2024 978 11,297 393 365
Grading and Sit.e I.?reparation 2024 166 4,900 81 75
Remediation
Site Utilities 2024 210 1,879 72 68
2025 51 444 16 15
Phase 2 2024 902 7,588 270 249
202! 1 17,432 U
Mixed Use Building Construction 025 1966 43 576 535
2026 2,788 24,707 896 834
2027 1,791 15,534 562 524
. 2025 122 969 45 40
Paving
2026 0.92 7.3 0.34 0.30
2025 13,512 539 24 23
Architectural Coating 2026 25,358 999 44 44
2027 16,897 659 29 29
Summary of Annual Average Daily Emissions by Year'?
Year
ROG NOXx PMio PMas
(exhaust) (exhaust)
(Ib/day)
2020 5.1 48 2.3 2.1
2021 16 166 5.9 5.4
2022 56 113 4.5 4.2
2023 51 72 2.9 2.7
2024 8.7 99 3.1 2.9
2025 60 75 2.5 2.4
2026 108 99 3.6 3.4
2027 107 93 3.4 3.2

Notes:

L. Unmitigated emissions assume fleet-average equipment tiers for each calendar year. The emissions above include emissions from diesel off-road equipment, gasoline
and diesel on-road equipment, and off-gassing emissions from paving and architectural coating.

2. The Offsite Improvements phase and the Pedestrian Bike Overpass in Phase 1 are mitigation measures and are only included in the Mitigated scenario, as shown in
Table 15.

3. Emissions are averaged over 260 working days per year for all phases and subphases except Phase 1 Ballpark Building Construction, which is averaged over 312
working days per year to account for 6 days/week of construction activity. Emissions in 2020 and 2027 are averaged over the fraction of the year there will be
construction (88 days, and 174 days, respectively).

Abbreviations:

DDC - Deep Dynamic Compaction PM,, - particulate matter less than 10 microns
DPC - Direct Power Compaction PM, 5 - particulate matter less than 2.5 microns
Ib - pound ROG - reactive organic gases

NOXx - nitrogen oxides

RAMBGLL




Table 15
Summary of Mitigated Project Construction Criteria Air Pollutant Emissions
Oakland Waterfront Ballpark District Project
Oakland, California

Annual *
. . . (Ib/year)
Construction Area Construction Activity Year
ROG NOx PMio PMas
(exhaust) (exhaust)
DPC Ground Improvement Area Geotechnical Work 2020 43 505 19 18
2021 79 976 36 34
DDC Ground Improvement Area Geotechnical Work 2020 50 552 20 19
2021 91 1,060 39 36
Demolition 2021 18 60 1.8 1.8
Construct Curb, Gutter, Sidewalk, Ramps 2021 55 1,085 16 15
Offsite Improvements?: New / Modified Traffic Signal 2021 31 193 3.6 3.5
Grids 1-19 Street Lighting 2021 30 299 5.2 5.1
Paving 2021 12 27 0.82 0.82
Striping 2021 5.2 19 0.57 0.57
Demolition 2020 30 118 3.4 3.4
Cut Off Wall 2021 53 471 8.4 8.3
Grading and Site Preparation 2021 427 6,207 109 100
Grading and Site Preparation Remediation 2021 220 5,597 82 78
Crane Removal Demolition 2021 47 164 4.96 4.95
Site Utilities 2021 == 119 3.3 2.9
2022 64 334 8.3 7.3
2021 1,286 5,241 98 95
Ballpark Building Construction 2022 1,632 6,437 111 105
2023 376 1,417 19 17
2021 72 269 5.2 5.0
Phase 1 Mixed Use Building Construction 2022 711 2,865 50 48
2023 646 2,728 48 45
Architectural Coating 2022 4,830 531 13 12
2023 5,028 516 13 13
Paving 2022 98 130 4.1 3.1
Pedestrian Bike Overpasjs Gzrading and Site 2022 21 148 3.27 2.76
Preparation
Pedestrian Bike Overpass Site Utilities® 2022 13 87 2.24 1.78
Pedestrian Bike Overpass Tower 2022 35 168 2.80 2.75
Construction’ 2023 23 105 1.65 1.62
Pedestrian Bike Overpass Sitework? 2023 6 64 1.16 0.70
Demolition 2020 26 91 2.6 2.6
2021 7.9 28 0.81 0.81
Grading and Site Preparation 2023 123 649 20 18
2024 289 3,276 54 50
Grading and Site Preparation Remediation 2024 79 3,851 38 36
Site Utilities 2024 76 453 12 9.0
2025 20 118 3.1 2.3
Phase 2 2024 472 3,372 45 45
Mixed Use Building Construction 2025 1,016 7,701 103 96
2026 1,247 9,127 137 129
2027 824 6,511 89 85
Paving 2025 60 243 7.3 5.3
2026 0.45 1.8 0.055 0.040
2025 5,607 168 4.7 4.5
Architectural Coating 2026 10,514 301 8.7 8.4
2027 7,001 194 5.7 5.5
Summary of Annual Average Daily Emissions by Year!?
Year ROG NOXx PMio PMas
( ) ( )
(Ib/day)
2020 1.7 14 0.51 0.48
2021 8.6 81 1.5 1.4
2022 27 37 0.68 0.64
2023 24 20 0.38 0.35
2024 3.5 42 0.58 0.54
2025 26 32 0.46 0.42
2026 45 36 0.56 0.53
2027 45 39 0.54 0.52

Notes:

1. Mitigated construction emissions reflect all Tier 4 Final off-road construction equipment, except as noted in Table 4, as well as super-compliant VOC coatings on interior
surfaces. The emissions above include emissions from diesel off-road equipment, gasoline and diesel on-road equipment, and off-gassing emissions from paving and
architectural coating.

2 The Offsite Improvements phase and the Pedestrian Bike Overpass in Phase 1 are mitigation measures and are only included in the Mitigated scenario.

3. Emissions are averaged over 260 working days per year for all phases and subphases except Phase 1 Ballpark Building Construction, which is averaged over 312 working

days per year to account for 6 days/week of construction activity. Emissions in 2020 and 2027 are averaged over the fraction of the year there will be construction (88 days,
and 174 davs. resnectivelv)

Abbreviations:

DDC - Deep Dynamic Compaction PM,, - particulate matter less than 10 microns
DPC - Direct Power Compaction PM, 5 - particulate matter less than 2.5 microns
Ib - pound ROG - reactive organic gases

NOXx - nitrogen oxides

RAMBGLL



Table 16
Summary of Project Construction Greenhouse Gas Emissions
Oakland Waterfront Ballpark District Project
Oakland, California

A | Emissions™ 23
- . . Unmitigated I Mitigated
Construction Area Construction Activity Year
(Metric Tons)
CO,e CO,e
DPC Ground Improvement Geotechnical Work 2020 81 81
Area 2021 159 159
DDC Ground Improvement Geotechnical Work 2020 97 97
Area 2021 191 191
Demolition 2021 -- 53
Construct Curb, Gutter, Sidewalk, Ramps 2021 - 220
Offsite Improvements®: Grids New / Modified Traffic Signal 2021 -- 81
1-19 Street Lighting 2021 - 99
Paving 2021 -- 25
Striping 2021 - 16
Demolition 2020 96 96
Cut Off Wall 2021 179 179
Grading and Site Preparation 2021 1,575 1,575
Grading and Site Preparation Remediation 2021 1,048 1,048
Crane Removal Demolition 2021 142 142
Site Utilities 2021 61 61
2022 188 188
2021 2,470 2,470
Ballpark Building Construction 2022 3,414 3,414
2023 765 765
2021 132 132
Phase 1 Mixed Use Building Construction 2022 1,586 1,586
2023 1,621 1,621
Architectural Coating 2022 733 733
2023 752 752
Paving 2022 70 70
Pedestrian Bike Overpa§s (iradlng and Site 2022 . 67
Preparation
Pedestrian Bike Overpass Site Utilities® 2022 - 39
Pedestrian Bike Overpass Tower 2022 -- 82
Construction® 2023 - 56
Pedestrian Bike Overpass Sitework® 2023 -- 19
Demolition 2020 75 75
2021 24 24
2023 460 460
Grading and Site Preparation
2024 1,387 1,387
Grading and Site Preparation Remediation 2024 970 970
Site Utilities 2024 264 264
2025 68 68
Phase 2 2024 1,469 1,469
" - . 2025 3,414 3,414
Mixed Use Building Construction
2026 4,350 4,350
2027 2,779 2,779
. 2025 135 135
Paving
2026 1.0 1.0
2025 251 251
Architectural Coating 2026 463 463
2027 303 303
y of CO.e issi by Year
Year (Metric tons)??
Unmitigated Mitigated
2020 349 349
2021 5,979 6,474
2022 5,991 6,180
2023 3,597 3,673
2024 4,090 4,090
2025 3,869 3,869
2026 4,814 4,814
2027 3,082 3,082
Total 31,771 32,530

Notes:

Global warming potentials used in the calculation of CO,e are 1, 25 and 298 for CO,, CH4 and N,O, respectively.

Emissions sources include gasoline and diesel on-road vehicles, diesel and electric off-road equipment, and water use.

GHG emissions are not affected by off-road equipment engine tier selection. Thus, emissions are identical for the Unmitigated and Mitigated Scenarios for
all Construction Areas except for the Offsite Improvements phase and the Pedestrian Bike Overpass (part of Phase 1 area) which are mitigation measures
and are only constructed during the Mitigated Scenario.

Abbreviations:

CH, - Methane DDC - Deep Dynamic Compaction
CO, . Carbon Dioxide DPC - Direct Power Compaction
CO,e - Carbon Dioxide Equivalent N,O - Nitrogen Oxide
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Table 17
Unmitigated Architectural Coating Emissions from Existing Conditions and Project Operations
Oakland Waterfront Ballpark District Project
Oakland, California

Existing Conditions

- . . Architectural
(sq ft) (sq ft) Rate (a/L) (g/L) emissions
(Ib/yr)
Coliseum Ballpark® -- 1,085,000 10% 100 150 341
NFL and Other Stadium Uses® -- 1,085,000 10% 100 150 243
A's Headquarters 40,000 80,000 10% 100 150 42
Ballpark Parking 3,000,000 180,000 10% 0 150 31
Existing Conditions Emissions® 657
A’s Related Existing Conditions Emissions’® 414
Phase 1 Buildout
- . . Architectural
q ft) (sq ft) Rate (g/L) (g/L) emissions
(1b/yr)
Howard Terminal Ballpark’-® -- 930,000 10% 100 150 501
Office 250,000 500,000 10% 100 150 261
Retail 30,000 60,000 10% 100 150 31
Non-Ballpark Land|Residential 594,000 1,603,800 10% 100 150 836
Uses Performance Venue 0 0 10% 100 150 0
Hotel 280,000 560,000 10% 100 150 292
Parking Garages 372,000 744,000 10% 0 150 129
Total Unmitigated Phase 1 Buildout Emissions 2,051
Full Project Buildout
. . . Architectural
q ft) (sq ft) Rate (g/L) (g/L) emissions
(Ib/yr)
Howard Terminal Ballpark -- 930,000 10% 100 150 501
Office 1,500,000 3,000,000 10% 100 150 1,565
Retail 270,000 540,000 10% 100 150 282
Non-Ballpark Land|Residential 3,300,000 8,910,000 10% 100 150 4,647
Uses Performance Venue 50,000 100,000 10% 100 150 52
Hotel 280,000 560,000 10% 100 150 292
Parking Garages 2,670,000 5,340,000 10% 0 150 928
Total Unmitigated Full Project Buildout Emissions 8,266

w N
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Notes:
L Consistent with CaIEEMOd®, residential building surface area is assumed to be 2.7 times the floor area, and non-residential 2 times the floor area.

Also consistent with CalEEMod®, the parking painted area is assumed to be 6% of the total surface area for surface lots.

- Consistent with CalEEMod®, 10% of all surfaces are assumed to be coated each year.
- Based on BAAQMD paint VOC regulations, 100 g/L for flat paints, generally used indoors, and 150 g/L for all other architectural coatings. Building

area is assumed to be 75% indoors and 25% outdoors (with the exception of the ballpark stadium, see below), consistent with CalEEMod®. Parking
garages are assumed to have no indoor surfaces.

" Uses CalEEMod® assumption that 1 gallon of paint covers 180 square feet.
- A’s Related Existing Conditions architectural coating emissions are estimated based on the Coliseum square footage, assuming the same ratio of

interior and exterior painted areas as the new ballpark (see Footnote 7). Emissions for the Coliseum Ballpark were scaled for the portion of the year
that the MLB season runs (March through September, or 7 out of 12 months), since only MLB activities are taken into account in the A’s Related
Existing Conditions. To estimate additional architectural coating emissions from NFL or other event uses, emissions were estimated assuming these
occur during the other 5 months per year.

- The Existing Conditions emissions incorporate all emissions at the Coliseum Stadium, including those from NFL or other event uses.




Table 17
Unmitigated Architectural Coating Emissions from Existing Conditions and Project Operations
Oakland Waterfront Ballpark District Project
Oakland, California

Notes, Continued:

7 There are no specific ballpark stadium default values in CalEEMod®, therefore, the Project sponsor estimated interior and exterior painted areas of
the Project ballpark for the purposes of this analysis. The Project Sponsor estimated that approximately 630,000 square feet of interior area would
be painted, and 300,000 square feet of exterior area would be painted.

8. During Phase 1 operation, there will be a temporary interim surface parking lot for the ball